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Abstract 
This thesis focuses on how location-based games can be used to experience places of cultural 

heritage in new ways. A prototype game was created in which players follow a day in the life 

of a sergeant while walking to different locations at Karlsborg fortress and unravel a plot 

about the plan to steal Sweden‟s gold reserve. To analyze how well a location-based game 

worked in this setting gameflow theory was used to measure the player experience, focusing 

on how concentration and immersion was handled. Since players will switch their focus a lot 

between the game and their surroundings it is important that the game helps them know what 

to concentrate on and stay immersed during the game.  

A small testing session was conducted at Karlsborg fortress which showed an indication that 

players were able to stay immersed while playing the game and that the social interaction 

between players played an important role in their experience.  

Key words: pervasive games, gameflow theory, Karlsborg, Android, immersion, location-

based, 
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1 Introduction 
The foundation for serious games is to take the knowledge of how to make fun and engaging 

games and use it to create games that also fulfills other purposes than to just be entertaining. 

Serious games can be used in various settings such as rehabilitation, creating awareness of a 

subject, quantitative training, and as a teaching tool which is the application that is most often 

talked about. In this thesis serious games will be applied to changing the way tourists can 

experience a place of cultural heritage. 

With devices such as smart phones readily available it has become easier and less expensive 

to take new approaches as to how we experience a place of cultural heritage. These devices 

have the graphical capacity to render a game world and come with features such as GPS, 

touch screen, movement sensors, which developers can take advantage when creating games. 

The traditional way to explore a place of cultural heritage would be to walk around the area 

possibly reading informational signs along the way. With a game to accompany the visitors it 

is possible to guide them to interesting locations and create a thread connecting the different 

parts. 

To take advantage of these possibilities and study how well such a game works in practice a 

prototype location-based game was created which visitors can use to explore a place of 

cultural heritage. The game takes place at the fortress grounds of Karlsborg fortress where 

players will follow a day in the life of sergeant Stålhammar, a fictional character that also has 

a large role in the Karlsborg fortress adventure tour as a villain. 

In order for a game to work as an alternative to traditional exploration it needs to be 

entertaining. One way to analyze how entertaining a game is is using the theory of gameflow 

which measures if the players experience a flow while playing the game based on a set of 

criteria. This thesis focuses on those criteria that are hardest for a location-based game to 

satisfy, namely immersion and concentration. Since players will switch their focus a lot 

between the game and their surroundings it is important that the game helps them know what 

to concentrate on and stay immersed during the game.  

A small testing session was conducted at Karlsborg fortress which showed an indication that 

players were able to stay immersed while playing the game and that the social interaction 

between players played an important role in their experience.  
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2 Background 
 

2.1 An overview of Serious Games 
Blackman (2005) gives an overview of different applications of serious games as a teaching 

tool, such as learning new languages, viewing and interacting with recreations of ancient sites 

or as simple as learning the escape route of the hotel you are staying at in a more fun way. 

Blackman‟s (2005) example of learning new languages through games shows how the game 

context can be taken advantage of to create more immersive ways of learning. For example, 

during the course of the game the player‟s avatar could be growing up, showing the natural 

progression of becoming more articulate and verbal as the avatar gets older which could help 

the player feel more comfortable with having a smaller vocabulary in the beginning. In this 

context it could also be easier to accept the fact that you can only communicate in this foreign 

Figure 1 – Players looking for the next location to go to. 
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language, although most language teachers try to practice this rule it is hard to abide by, since 

both the pupil and the teacher usually speak the same native language.  

With a growing number of game artists and designers, combined with more affordable game 

creation technology it is becoming feasible to make good serious games without the need for 

huge budgets. It is not even always necessary to create a new game, entertainment games can 

also be utilized as serious games when combined with debriefing techniques. So where do we 

draw the line between when a game becomes a serious game and when does a serious game 

become a training simulator? According to Johnston and Whitehead (2009) the difference lie 

in how the user perceives the experience, if the game is viewed as entertainment solely then it 

is a game. If it is viewed as educational but far from the player‟s reality than it is a serious 

game and if it is viewed as educational and close to the user‟s reality it is a training simulator. 

With this definition a game about the adventures of a farmer‟s daughter would be a game, a 

game about the same girl that during the game teaches the player about the state of agriculture 

in Poland would be a serious game and a game teaching the player to drive a tractor would be 

a training simulator. 

2.2 Digital Cultural Heritage 
As the technology available to us improves we get access to new ways to experience cultural 

heritage. Among the advances in the area of digital cultural heritage there seems to be 

predominance towards digitally recreating ancient structures using 3D-modelling. This gives 

us the possibility to view structures that now lie in ruins as how they looked when they were 

intact.  

To integrate the digital content in a physical setting Kim, et al. (2009) designed an augmented 

reality system to show 3D recreations of characters from Korean history in places of cultural 

heritage. Augmented reality is based around having a video recorder that records the physical 

surrounding and shows it on a screen together with a rendering of a 3D-model. By calculating 

where the video recorder is placed using one of many different techniques it is possible to 

scale and rotate the model so that it looks like it is positioned on a specific position in 

physical space. 

Amicas et al. (2009) took the idea of using augmented reality in places of cultural heritage 

one step further by using it as a basis for creating a virtual environment, with a graphical style 

and design of user interaction inspired by video games. According to the authors video games 

are a good source of inspiration for creating digital cultural heritage experiences since “… 

video games are the perfect means to bring cultural heritage closer to children, pupils, who are 

traditionally familiar with the concept to walking and navigating into virtual worlds.”, Amicas 

et al. (2009, p. 451). 

2.3 Designing new cultural experiences 
There has been work done in trying to enhance the perception of places of cultural heritage, 

Hornecker and Stifter (2006) focus specifically on museums and how they can be made more 

attractive for children. As Hornecker and Stifter (2006, p. 62) explain it “Furthermore, 

museums can be perceived by children as staid and boring places, austere environments where 

they passively view objects, or passively listen to historical accounts of the past.”, this could 

lead to children missing out on the possibility to learn from the historical facts contained in 

museums solely due to the design of the environment. The article rejects the notion that 

museums can be made more engaging by adding desktop PCs to the galleries based on the 

argument that having a purely digital installation will distract the visitors from the artifacts at 

display instead of making the artifacts more appealing. This study took place in the Hunt 
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Museum in Limerick, Ireland and an evaluation of the exhibition was using video recordings 

and post hoc analysis of the children‟s activities and discussions.  

The design of the installations was based around a number of central design concerns such as 

the need to have physical objects as part of the installation, that it is engaging and 

collaborative, that the use of computers should be unobtrusive and that the children should 

learn something from the exhibition. To narrow in on what works best when it comes to 

making a museum more interesting to children they did several smaller test installations, such 

a roleplaying workshop around the ancient burial ritual of a chieftain led by a museum docent 

as well as technical installation where the users could place figurines on top of a table that 

showed different projections depending on which figurine was placed on it. It also allowed for 

collaboration by placing multiple figurines at once which would unlock more information. 

The knowledge gained from these exhibits where summed up and resulted in the design of a 

reproduction of the study room of the archeologist John Hunt. This room was filled with 

different exhibits that the children could interact with and through their interactions gain more 

information about John Hunt‟s findings. By placing a Radio-frequency identification (RFID) 

tagged keycard on top of a map, the installation could detect which card the user had placed 

using radio signals as well  as where on the map it was placed and present the user with 

information according to these two factors. Visitors could also record and listen to other 

visitors‟ theories and opinions about the artifacts in the room via a radio. The evaluation of 

the exhibition showed that the kids enjoyed it and spent considerable time exploring it; one 

record showed two boys spending 30 minutes with the exhibition and only left because they 

had to go home. The positive results of this study gives strength to the argument that when 

designing an exhibition where the children take active part and are allowed to interact with the 

artifacts, they also become curious and explorative.  

2.4 Pervasive Games 
In areas that are not closed of it is harder to add experiences or installations that are meant to 

remain there for a longer period of time. When exploring public areas with a cultural heritage 

another approach to enhance the experience is to create a pervasive game, a concept defined 

by Walz and Ballagas (2007, p. 490) as “extend the gaming experience out into the real world 

– be it on city streets, in the remote wilderness, or a living room”. This genre can be seen as a 

sort of container for different approaches to play games with a connection to the real world, 

the most common being to use augmented reality in some form to project the game world into 

the real world. In order to do this the player needs a game device to play the game on, which 

can range from larger helmet-like contraptions to a hand-held device. 

With these types of pervasive games the experience is contained in the game device, thereby 

removing the need for a physical installation and removing or at least reducing the problem of 

lengthy queues to take part of the experience. Walz and Ballagas (2007) developed a 

pervasive game to be used by tourists in Regensburg while visiting the city. The premise of 

the game is to solve a mystery surrounding symbols on a child‟s gravestone and to do this the 

players take on the role of paranormal detectives equipped with a game controller. In order to 

complete quests and find out more about the mystery the players have to actually walk to 

different places in Regensburg, where they are presented with a cliff-hanger story from a site-

specific spirit. By using the game controller to draw one of the games symbols in the air the 

players accept the quest and have to go to another location where the quest can then be 

completed. Which symbol the player is supposed to draw is hinted in the story given by the 

spirit. 

2.5 Location-based games 
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In location-based gaming the real world setting of the game is part of the game-play. Explore! 

by Costabile et al. (2008) takes place at an excavation site of an ancient Italian city now in 

ruins, and the location of the buildings plays becomes a part of the game as players are tasked 

with placing them correctly on a map of the site. In games like this it is important to think 

about how immersion will be handled as players will be switching between the context of the 

game and that of their real world surroundings. If a location-based game contains art and story 

related to the location but focuses entirely in creating gameplay that immerses the player in 

what is happening on the screen, instead or creating gameplay that connects the virtual world 

with the real world then the real world surroundings will become irrelevant to the player. This 

in turn might lead the player feeling frustrated by being forced to move around to different 

locations, turning the strength of having a location-based game into a weakness. On the other 

hand if the game doesn‟t have enough pulling power the player might lose interest in the 

game completely. Explore! is also an example of how cultural heritage can be experienced in 

new ways using games. 

3 Theoretical Framework 
Using flow theory, originally developed by Csikszentmihalyi (1990), it is possible to analyze 

how enjoyable a game experience is by breaking the analysis down into eight criteria. The 

model as described by Sweetser and Wyeth (2005) does not focus on any specific genre of 

games; instead they aim to create a general model and invite other authors to create genre-

specific versions of this model. Jegers (2007) created a conceptual and theoretical version of 

the gameflow model that can be applied when analyzing pervasive games, tackling the 

specific problems of creating a game that is played in the real world. The pervasive gameflow 

model is presented in Table 1 with Jegers additions to the original gameflow model shown in 

italics. 

 

 

Table 1 – Gameflow Criteria 

Element Criteria 

Concentration 

Games should require 

concentration and the 

player should be able to 

concentrate on the game 

- Games should provide a lot of stimuli from different 

sources 

- Games must provide stimuli that are worth attending to 

- Players shouldn‟t be burdened with tasks that don‟t feel 

important 

- Games should have a high workload while still being 

appropriate for the players‟ perceptual, cognitive and 

memory limits 

- Pervasive games should support the player in the 

process of switching concentration between in-game 

tasks and surrounding factors of importance 

Challenge 

Games should be 

sufficiently challenging 

and match the player‟s 

skill level 

-  Challenges in games must match the players‟ skill 

levels 

- Games should provide different levels of challenge for 

different players 

- Pervasive games should stimulate and support the 

players in their own creation of game scenarios and 
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pacing 

- Pervasive games should help the players in keeping a 

balance in the creation of paths and developments in the 

game world, but not put too much control or constraints 

on the pacing and challenge evolving 

Player Skills 

Games must support 

player skill development 

and mastery 

- Players should be able to start playing the game without 

reading the manual 

- Learning the game should not be boring, but be part of 

the fun 

- Games should include online help so players don‟t need 

to exit the game 

- Players should be taught to play the game through 

tutorials or initial levels that feel like playing the game 

- Players should be rewarded appropriately for their effort 

and skill development 

- Game interfaces and mechanics should be easy to learn 

and use 

- Pervasive games should be very flexible and enable the 

players’ skills to be developed in a pace  set by the 

players 

Control 

Players should feel a sense 

of control over their 

actions in the game 

- Players should feel a sense of control over their 

characters or units and their movements and interactions 

in the game world 

- Players should not be able to make errors that are 

detrimental to the game and should be supported in 

recovering from errors 

- Players should feel a sense of control and impact onto 

the game world (like their actions matter and they are 

shaping the game world) 

- Players should feel a sense of control over the actions 

that they take and the strategies that they use that they 

are free to play the game the way that they want (not 

simply discovering actions and strategies planned by the 

game developers) 

- Pervasive games should enable the players to easily pick 

up game play in a constantly ongoing game and quickly 

get a picture of the current status in the game world (in 

order to assess how the state of the game has evolved 

since the player last visited the game world 

Clear goals 

Games should provide the 

player with clear goals at 

appropriate times 

- overriding goals should be clear and presented early   

- Pervasive games should support the players in forming 

and communicating their own intermediate goals 

Feedback 

Players must receive 

appropriate feedback at 

appropriate times 

- players should receive feedback on progress toward their 

goals   

- players should receive immediate feedback on their 

actions   

- players should always know their status or score   

Immersion 

Players should experience 
- players should become less self-aware and less worried 

about everyday life or self   
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deep but effortless 

involvement in the game 
- players should experience an altered sense of time   

- players should feel emotionally involved in the game   

- players should feel viscerally involved in the game   

- Pervasive games should support a seamless transition 

between different everyday contexts, and not imply or 

require player actions that might result in a violation of 

social norms in everyday contexts 

- Pervasive games should enable the player to shift focus 

between the virtual and physical parts of the game world 

without losing too much of the feeling of immersion   

Social Interaction 

Games should support and 

create opportunities for 

social interaction 

- games should support competition and cooperation 

between players   

- games should support social interaction between players 

(chat, etc.)    

- games should support social communities inside and 

outside the game   

- Pervasive games should support and enable possibilities 

for game oriented, meaningful and purposeful social 

interaction within the gaming system   

- Pervasive games should incorporate triggers and 

structures (e.g. quests and events, factions, guilds or 

gangs) that motivate the players to communicate and 

interact socially 

 

The criteria of the gameflow model are somewhat interrelated, meaning that if one criterion is 

not fulfilled it might affect other criteria; such as having insufficient feedback might lead to a 

lowered sense of control.  

The concentration criterion receives a few alterations in the pervasive gameflow model as the 

original model suggests that a successful game should grab the player‟s attention and keep his 

focus on the game. This works in a traditional game setting but as explained in the article 

“Some of the everyday context distractions (e.g., alerts from surrounding traffic or objects 

such as fences or icy sidewalks) are of much greater importance than any part of a gaming 

experience, and need to be monitored by the player even while playing a pervasive game.” 

Jegers, (2007, p. 5). This also holds true for location-based games where it is in the interest of 

the developer to have the player being aware of the location instead of being completely 

immersed in the game. Jegers suggests that pervasive games should support the player in 

switching between the context of the game and that of the real world and thereby keep the 

player concentrated throughout the experience. 

4 Method 
The aim of this thesis is to try to give some insight in how flow can be maintained when 

playing a location-based game; specifically this research will focus on the immersion and 

concentration aspect of flow theory. Since players will switch their focus a lot between the 

game and their surroundings it is important that the game helps them know what to 

concentrate on and stay immersed during the game. By creating a prototype game it is 

possible to evaluate how immersion in a location-based game can be achieved in practice. 
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4.1 Research question 
How can flow be maintained when playing a location-based game? 

4.1.1 Sub-questions: 

 How is concentration/immersion affected when the player is moving between areas? 

 How do the players perceive their control of the events in the game? 

 How does having a physical map to accompany the game provide for social 

interaction?  

4.2 Methodology 
The first objective is to perform a literature analysis of digital cultural heritage and pervasive 

games with a focus on culture. Going in to this project I have some previous experience of 

pervasive games but very little experience with digital cultural heritage. The strategy consists 

of doing a broad overview of what researchers have been trying to accomplish in digitalizing 

cultural heritage by searching academic portals such as Association for Computing Machinery 

(ACM). When searching for information on pervasive games the goal is to find out what 

experience can be gleaned from the work done by other developers and to inspire the design 

of the game. 

The second objective is to develop a prototype of a pervasive game for use at Karlsborg 

fortress. The goal is create a small section of the proposed game in order to test how well 

immersion is handled. It will be developed for Google‟s smart phone framework known as 

Android. Having a handheld device instead of a special made device is in line with the 

reasoning that a less obtrusive system will make the players more comfortable with playing 

the game. As suggested by Jegers (2007) the social norms that exist in a public space has a 

very strong influence on us and using a large device falls outside those norms of what to wear 

and therefor might make the players uncomfortable and less immersed. An Android smart 

phone contains the necessary functionality for a location-based game, i.e. a GPS receiver, and 

by using ready-made hardware it is possible to focus on creating the game. The game will 

contain a basic storyline that the players can follow, which will take approximately 10 – 15 

minutes to play through a session. 

Thirdly how immersion can be maintained in the game will be analyzed by testing the 

prototype on a group of testers and gather data from those tests. The circumstance does not 

allow using methods such a survey, as all testing needs to be done at Karlsborg fortress and 

the access to Android phones to use for testing purposes is limited. Moreover with a smaller 

scale test it is easier to observe the test subjects and look for signs of immersion that they 

might not be self-conscious of and therefore could not convey on a survey.  The data will be 

collected using the open interview format in combination with observation data collected 

separately by myself and Andreas Wilhemsson, who is writing a different thesis based on this 

game. The two sets of observation data can then be compared and any conclusions be 

furthered strengthened by comparing those to the user experience collected from the 

interviews. Information on how to write an observation protocol and conduct interview was 

gathered from Patton‟s (2002) literature on qualitative research & evaluation methods. 

4.2.1 Participants 

Testers were collected from the game association AGES at the University of Skövde. This 

choice was made for accessibility‟s sake, since it was possible to get a decent sized group in 

the target age group (18 – 40) that had previous experience with games. By having previous 

experience with games there was less chance of testers losing the feeling of immersion due to 

not knowing how to interact with the game. 
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4.2.2 Procedure 

Data collection took place on May 17
th

, 2011 at Karlsborg fortress with a group of 6 testers, 

all male and between 20 – 30 years old. The testers were instructed to divide themselves into 

groups of 2 before the testing started. Testing was done on one group at a time while the rest 

of the testers remained at the starting area and took approximately 30 minutes + five minutes 

for interviews. All data from the observation protocols and a transcript of the interview can be 

found in the appendix B. 

 

Testers were given an Android phone with the game started and a map of the area with points 

of interest marked, places related to the game as well as other places in the fortress not 

included in the game, which they were allowed to disperse between themselves at their 

leisure. Before starting to play they were then instructed that the game device would function 

as a window into the past, at hotspots the signal would be stronger and they could control the 

main character and outside the hotspots the signal would be weak and they could only listen 

to the thoughts of the main character. 

Figure 2 – Map of Karlsborg fortress. 
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During the play through testers were shadowed by observers in order to make observation 

notes of the player‟s behavior. Testers were instructed to try to act as the observers were not 

there, meaning that they could not ask questions about the game. After each test session the 

testers were asked a set of interview questions and their answers were recorded. 

After the first test session a bug in the game was noted which made the sound effect that was 

supposed to accompany new thoughts play every five seconds when the GPS updated instead 

of only when a new thought appeared. Subsequent groups were told that there was a bug 

which made the game produce these sounds too often. 

5 The Game 
In the game prototype players will follow a fictional story depicting a day in the life of a 

sergeant at Karlsborg fortress in the year 1865. The game itself will function as a sort of 

interactive story that takes place at different locations inside the fortress grounds that the 

players are tasked with finding. 

At the start of the game the players will be introduced to the fictional protagonist sergeant 

Stålhammar as he wakes up in the grass at the fortress grounds after a night of heavy drinking. 

During the game the players will follow Stålhammar‟s actions during this day leading up to 

the theft of the gold reserve. The ending of this game ties in with the fictional story of the 

fortress tour developed here at University of Skövde, in which Sweden‟s gold reserve is 

moved from Stockholm to Karlsborg and stolen by the villain Stålhammar. 

The game device, i.e. the Android phone, functions as a window of sorts into the year 1865. 

The player will at all times control where Stålhammar walks but it is only inside certain areas, 

hereafter referred to as hotspots, that the connection is strong enough to allow the players to 

see into the past and talk to other characters. Outside these hotspots the player can only hear 

Stålhammar's thoughts. 

5.1 Game Mechanics 
The game can be split into two different parts, namely search mode where the player is 

looking for the next hotspot and play mode where the player can talk with other characters to 

move the story forward.  
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5.1.1 Seek Mode 

To help players in their search for the next hotspot they will be able to hear Stålhammar's 

thoughts which are meant to give them clues to the next hotspot as well as give them an 

indication if they are walking in the right direction. 

Clues are divided into two categories, time based and distance based clues. Time based clues 

pop up after a fixed amount of time and is meant to give a very clear indication of where to go 

to prevent players from getting stuck. Distance based clues are chosen based on a zone system 

Figure 3 – Seek Mode. 

Figure 4 – Diagram showing the layout of the zone system. 



 

12 

 

centered on the hotspot, shown in figure 3. When entering a new zone closer to the hotspot 

players receives a new thought that is meant to tell them that they are going in the right 

direction and hint at where the hotspot is. If the player enters a zone that is further away from 

the hotspot they receive a thought hinting that they are moving in the wrong direction.  

To aid the players in their search they are provided with a map of the area containing the 

location of a number of historic sites, some that are part of the game and some that are not. 

 

5.1.2 Play Mode 

When players enter a hotspot they get access to a new location in the game, in each location 

there is a character the player can talk to in order to progress the story forward. In the 

dialogues there are also hints as to where the player is meant to go after s/he is finished with 

this hotspot. If players click on the characters after they have said all they have to say 

characters will instead just give the player a hint where to go next. This is meant to aid players 

if they forget what was said in the dialogue. 

Players are sometimes given choices in the dialogue what to say, mostly these choices will 

only affect how the dialogue continues but some choices also which hotspots players will go 

to. 

 

5.2 Game Architecture 
The architecture of the game focuses on handling and responding to GPS updates and 

listening for user input. 

Figure 5 – Play Mode, characters can be clicked on to initiate a dialogue 
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Figure 6 shows a flowchart over how the game handles input from the GPS. By determining 

the distance from the player to the current goal, i.e. the next hotspot, the game can calculate 

which zone the player is currently in or if s/he has entered the hotspot and act accordingly. 

When in Play Mode the game needs to respond to user input. In this prototype there are three 

types of input that the game needs to listen to, clicks on characters to engage in a 

conversation, clicks on the next button to see the next dialogue and clicks on option buttons in 

order to make choice at various stages of the game. 

The content of the game is written using an XML structure, allowing for easy modification of 

hotspots, dialogues, etc. Figure 7 shows how the game is broken down into a series of 

hotspots and these hotspots contain different scenes that are presented to the player at 

Figure 6 – Flowchart describing the game‟s GPS update function. 
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different times, e.g. when the player enters the hotspot or talks to a character. A scene 

describes the structure of the dialogue, which character that is speaking and what they are 

saying. It is also possible to trigger Actions during a scene, such as playing a whip sound 

effect when the main character uses his whip as a persuasion tool or changing which hotspot 

is the current goal. 

By using String resources for all text defined in the XML file the game takes advantage of 

Android‟s ability to load different resources with the same name depending on the language 

set by the phone. This means that it is very easy to translate the game into other languages. 

 

 

5.3 Game Design 
When designing this game we knew that immersion would be one of the harder criteria of 

flow to fulfill, especially during the time when players are walking between hotspots. At the 

hotspots the player will be stationary and focused on what is happening on the screen but 

when the player is walking around s/he needs to switch focus between the game context and 

the physical world which increases the risk of breaking immersion. Concentration is closely 

intervened with immersion since players need to concentrate on the activity at hand to be 

immersed in it.  

In order to stay immersed players needs to concentrate on the activity at hand. According to 

Brown and Cairns (2004) investment of attention is one of the barriers players needs to 

overcome to reach engagement, the first stage of immersion. Therefor to fulfill the Immersion 

criterion it is also important to aim to achieve Concentration. 

According to the pervasive gameflow model created by Jegers (2007) a game should strive to 

fulfill these sub-criteria in order to fulfill the two criteria that this thesis concentrates on. Sub-

criteria added in the pervasive gameflow model are shown in italics. 

Figure 7 – Diagram describing how game content was structured and written.  
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Concentration 

1. Games should provide a lot of stimuli from different sources 

2. Games must provide stimuli that are worth attending to 

3. Players shouldn‟t be burdened with tasks that don‟t feel important 

4. Games should have a high workload while still being appropriate for the players‟ 

perceptual, cognitive and memory limits 

5. Pervasive games should support the player in the process of switching 

concentration between in-game tasks and surrounding factors of importance 

Immersion 

1. players should become less self-aware and less worried about everyday life or self   

2. players should experience an altered sense of time   

3. players should feel emotionally involved in the game   

4. players should feel viscerally involved in the game   

5. Pervasive games should support a seamless transition between different everyday 

contexts, and not imply or require player actions that might result in a violation of 

social norms in everyday contexts 

6. Pervasive games should enable the player to shift focus between the virtual and 

physical parts of the game world without losing too much of the feeling of 

immersion   

5.4 Designing Play Mode 

5.4.1 Focus on the game device 

During play mode players interact with other characters in the game by talking to them, 

making choices what to say and overall push the story forward. As play mode focuses 

predominately on the story it is preferable for players to be fully immersed in what is 

happening on the screen during this time. According to the pervasive gameflow model one of 

the bullet points to fulfilling the immersion criterion is that “players should become less self-

aware and less worried about everyday life or self”. To facilitate the process of becoming less 

self-aware it is preferable for play mode to focus completely on the game device instead of 

containing elements that requires players to switch context, as it is during the switching of 

context that immersion is hardest to maintain.  

5.4.2 Connection between virtual and physical space 

The pervasive gameflow model states that “Pervasive games should enable the player to shift 

focus between the virtual and physical parts of the game world without losing too much of the 

feeling of immersion” and to facilitate shifting contexts when entering a hotspot the 

background images during play mode are taken from historic pictures taken at Karlsborg. By 

using historic images players can make a connection between what is happening on the screen 

and the location they are at. 

5.4.3 How-to-play information at appropriate times 

Before players are introduced to a new action a prompt is shown telling them how to perform 

that particular action. For example when players enter the first hotspot they are shown a 

prompt telling them that they can click on characters to talk to them and after this they need to 

talk to Second Lieutenant Lagom to proceed in the story. By spacing out the tutorial parts to 

where they are needed the game adheres to the criterion “Players shouldn‟t be burdened with 

tasks that don‟t feel important”, namely they should not be burdened with trying to figure out 

how to interact with the game but instead be taught how to do something when they need to 

do it.  
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The exception is at the very start of the game when the players are looking for the first hotspot 

they are given very little information about how to go about doing this. They receive the game 

device, can see Stålhammar‟s thoughts and are told that they are looking for a hotspot. As 

they are new to the game they do not have the knowledge of what a hotspot looks like or 

exactly how to utilize Stålhammar‟s thought. This handicap is countered with the fact the 

hotspot is so close to the starting area that they can stumble into it and by making the timed 

thoughts for this hotspot very clear. By challenging the players they are forced to concentrate 

and when they find the hotspot the act of finding a hotspot should make a deeper impression 

on them. 

5.5 Designing Seek Mode 

5.5.1 Support players in switching contexts 

In seek mode players are tasked with searching for the next hotspot, thus they need to walk 

around inside the fortress grounds and focus mostly on the physical space. During their search 

they are given hints by the game device that aid them in their search and when they found a 

hotspot they gameplay would continue in virtual space on the game device. These factors 

forces the players to switch context often between virtual and physical space during seek 

mode and thus design decision needed to be taken to make this transition as smooth as 

possible. As stated by the pervasive gameflow model “Pervasive games should support the 

player in the process of switching concentration between in-game tasks and surrounding 

factors of importance”.  

To make it easier for players to know when to switch between contexts we limited their 

control over the main character during seek mode. They have no direct control over him and 

he can interact with them by providing new thoughts but they cannot interact with him. In 

order to indicate to the players when there is a new thought to look at or when players enter a 

hotspot sound effects were added so that the players would know when they needed to pay 

attention to the game device. This way switching of contexts is limited to when it is useful for 

the players to do so.  

5.5.2 Location-aware hint system 

With the zone system it is possible for the game to know how far the players are from the 

hotspot and whether they are walking towards or away from it. By taking advantage of this 

knowledge it is possible to provide players with hints that are useful to them at the time, e.g. 

“The inspection usually starts at the gate to the armory”, which is most useful if the players 

can the see gate when the hint is given to them. This fits well with Jegers (2007) pervasive 

gameflow theory which states “Players shouldn’t be burdened with tasks that don’t feel 

important”. Giving hints to physical locations from virtual space should create a connection 

between the game world and the real world as indicated by the sub-criteria “Pervasive games 

should enable the player to shift focus between the virtual and physical parts of the game 

world without losing too much of the feeling of immersion”. 

5.5.3 Turn looking for hotspots into a gameplay feature 

Since players will spend a good portion of their time with the game looking for hotspots it 

would be counter-productive to have it be just a transportation section where players know 

exactly what the next goal is and where that hotspot is located and there is no challenge 

involved. Another more technology-oriented reason for wanting to be a little bit vague as to 

the exact location of is that the GPS-receiver in the game device declares 5 meter exactness in 

areas with good reception. If the player was to have an exact location of the hotspot but due to 

GPS inaccuracy the hotspot would not trigger that would be a hard hit to immersion.  
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According to the pervasive gameflow chart players should “Games should have a high 

workload while still being appropriate for the players’ perceptual, cognitive and memory 

limits” and “players should feel emotionally involved in the game”. By making the hunt for 

hotspots a gameplay feature players stay engaged in the game while walking around and are 

challenged to figure out the location of the hotspots based on the hints given. 

At the same time it is a delicate balance between not being to direct in the hints and losing 

player interest if they are not able to find the location of the hotspot. The game handles this by 

starting out with giving players a general idea of where the next hotspot is by having the 

building where the hotspot is located be part of the dialogue, e.g. a character tells the main 

character that the person he is looking for went to the foundry. Now the players have an idea 

of where to go by locating the building on the map, but they still need to pay attention to 

thoughts that provide hints and to find the exact location of the hotspot. By utilizing the zone 

system described in the previous section it is possible to give players more and more detailed 

information as the get closer to the hotspot, e.g. “if I follow the cobble road I should get to the 

foundry” and “the foundry is just beyond the green wooden building”. It is also possible to 

give clearer instruction where the players should be going the further they get from the 

hotspot to help them find their way. This way the clues can be spread out instead of giving the 

players the complete picture to begin with. As a fallback if the players take too long looking 

there are the timed messages that should give a very clear picture of where the hotspot is so as 

to not have players completely lose interest. 

6 Results  
Below is a recount of how the tests played out in general combined with some group-specific 

comments on interesting situations that occurred. 

Before finding the first hotspot all groups wandered aimlessly looking intensely at the screen 

trying to figure out where the sleeping man on the screen wanted them to go. One group 

figured out that when the thought bubbles changed to louder snores, “ZNARK” instead of 

“Zzzz”, it meant that they were closer to the hotspot and found it that way (see Appendix B p. 

vii). The other two groups wandered into the hotspot by mistake. 

After the first hotspots all groups immediately looked at the map trying to find Tyghuset (the 

armory) were the Second Lieutenant told Stålhammar to meet him. They then proceeded 

purposefully to the building referenced on the map; although one group did read the map 

incorrectly and started off in the wrong direction they realized their mistake after a few 

minutes and corrected their course (see Appendix A p. iv). It should be noted that they did not 

blame the game in their conversations for going in the wrong direction. 

By the second hotspot all test groups seemed to have gotten the gist of how to play the game. 

As they came upon a hotspot they would read the dialogue, most groups got in the habit of 

having one person read out loud to the other due to the small screen and strong sunlight, and 

look for clues in the text of were to go next. When a new location was referenced as the next 

place to go they would look for it on the map and then walk in that direction, looking down at 

the game device from time to time to see if new thoughts have appeared. The game was meant 

to produce a sound effect when a new thought appear, but due to a last minute bug the game 

instead played sound effects every five seconds when the GPS updated. This made it hard for 

the players to know when new thoughts had showed up. 
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For the most part players were able to identify where their next objective was located and if 

they wandered of course the hint system helped them get back on track in most cases. For 

example one team followed the road to the right of the armory instead of following the left 

side as was intended. Their first clue that they were going wrong should have been that the 

inspection (which was the current objective) starts at the gate in the fence and there was a big 

fence along the left wall, unfortunately they found a small gate at the side of the house they 

were currently at (see Appendix A p. iv). This sparked a discussion among the players if this 

was the correct gate, if they were standing close enough to it and so forth. After walking 

halfway around the building they got a clue referencing that the objective was located on the 

west side of the build whereby they simply sighed and made a remark that they should have 

followed the other road. 

There were two situations when observers had to intervene as it was perceived that the players 

were completely lost. In one occasion players took a shortcut over the grass and thereby 

missed a character they were supposed to meet on their way to the constable‟s home (see 

Appendix B p. ix). As the clues indicated that they were supposed to go to the constable‟s 

home they had no way of knowing that their shortcut had made them miss a goal. The other 

case was simply that the last position player were meant to go to was not indicated clearly 

enough on the map. 

6.1 Concentration  
The player in control of the map usually showed signs of concentrating on other things than 

what was going on in the game, especially during play mode when most of the action was 

happening on the game screen. Although players would read the story out loud to each other 

and map holders showed signs of following the story, e.g. mentioning that they had already 

used the contents of the hip flask when that option was grayed out the second time it could be 

used, they were easily distracted. At one point one of the map holders went over to check out 

a street sign while the other was reading the story on the game device. 

6.2 Immersion 
All testers seemed very comfortable with playing the game in public. During the testing 

military vehicles drove around inside the fortress and one group was passed by two other 

visitors but no change in how they played was observed while other people were present. 

When asked during the interviews all testers responded that they had no problems with 

playing the game in public and two groups likened it to orienteering in school (see Appendix 

B p. x). 

Testers showed an ability to relate information displayed in the game with places in the real 

world. For example when the players were supposed to meet the Second Lieutenant at 

Tyghuset there was a thought that popped up telling them that the inspection usually starts at 

the gate in the fence, after seeing this thought two of the groups immediately looked around 

for a gate. In fact from listening to player discussion it can be concluded that the thought 

bubbles was interpreted as clues to physical places. 

Table 2 – Results supporting fulfillment of criteria 

Criteria results 

Support switching concentration between in-

game tasks and surroundings 
- Confusion due to constant beeping 

- Reacts to sound cue that they have 

reached hotspot 

- Little focus on the device after 

deciding on a goal 
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- Slow down at sound cues 

- One group reported focusing mostly 

on game device when searching 

Not imply or require player actions that 

might result in a violation of social norms in 

everyday contexts 

- No change in behavior around other 

people 

- Compared game to orienteering 

Enable shifting focus between the virtual and 

physical parts of the game world without 

losing too much immersion   

- Find clue, check map, walk to 

building 

- Hint mentioned intersection, looked 

around for one 

- Map holder less involved in Play 

Mode 

- Used snores to find first hotspot 

- 2 out of 3 groups used thoughts when 

searching 

 

7 Conclusion 
In general the testers seemed to have a good grasp of how to play the game, meaning that 

game complexity was not a factor in their sense of immersion. The exception to this would be 

at the very beginning of the game when the players were looking for the first hotspots. Having 

the main characters snoring increase in intensity as the players got closer to the hotspot might 

have been a bit to ambiguous, although it was meant to increase the effect of finding the first 

hotspot to make players fully aware that they need to walk around to play the game. In early 

testing players would start inside the first hotspot but even people that was well aware of how 

the game worked needed a few seconds to remember that they should walk to the next hotspot 

after they were done at the first one. Players were placed close to the first hotspot 

intentionally so that if the information was too ambiguous there would still be a good chance 

that they would stumble upon the hotspot, which they did. If the game would be available for 

tourists to install and play the first section might have been handled a little differently since 

there is no way of knowing exactly where they are when they start the game. 

In both observation protocols for nearly all groups it was noted that the constant beeping 

frustrated players and made the unsure when new thoughts appeared. This was commented on 

in the interviews that “you could not trust the sounds”. According to pervasive gameflow by 

Jegers (2007) pervasive games should help players switch between context between the game 

and their surroundings, which the game lacked during the test due to the sound alerts working 

incorrectly. Players still managed to complete the game and find the hotspots but the player in 

control of the game device usually walked at a slower pace than the player in charge of the 

map as he had to look down at the screen regularly to see if new clues had popped up. In a 

separate test at another date when the issue was correct those players seemed to a good grasp 

of when to pay attention to the game device during their search as a sound alert then correctly 

indicated that new information was available. This gives a good indication that Jegers‟ 

prediction was correct, since players cannot focus on the game and their surroundings at the 

same time game designers need to help them by indicating what is most important to focus on 

and when to switch focus between the two. 

A recurring event was that players would look around in their surroundings to try to identify 

objects and buildings referenced in the thought bubbles. Both observation protocols contain 
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references to this, such the thought bubble mentioning a crossing and the players looking 

around trying to find this crossing. When asked about how the thoughts bubbles affected their 

search one of the groups mentioned that at one point the game told them that the inspection, 

which was their next goal, would start at the gate and they then looked around in their 

surroundings for an actual gate. Although it should be noted that the gate they did see was not 

the intended one as they were on the wrong side of the building. The connection between 

objects referenced in the game and physical objects can be seen as sign that players were able 

to switch from the virtual context to the physical one without losing the feeling of immersion. 

Only one group said that they had no use for the information in the thought bubbles and that it 

felt as though they contained no real clues. One explanation to this could be after their first 

mishap reading the map incorrectly and going in the wrong direction they found all locations 

fairly quickly. 

An interesting conclusion is how social interactions between players affected immersion. In 

situations when players became temporarily lost they could discuss with each other of where 

to go or what to do next. There was also some bickering between players about the other 

player‟s ability to read a map after a new thought indicated to them that they were going in 

the wrong direction. Instead of directly blaming the game and becoming frustrated that they 

were lost, the fact that they were lost together possibly helped them stayed immersed in the 

game and continue their search. 

Having another player to discuss the story seemed to make the experience more immersive. 

Since there were no tests on players playing by themselves it is not possible to draw any 

definite conclusions, but the fact that there was a significant amount of discussion between the 

players as to what was happening in the game seems to indicate that they created an emotional 

interest in the game together. At those times when the players were given a choice of what to 

do next which choice to pick usually spurred a discussion making players consider what they 

were choosing and why they should choose one alternative over another. After making one 

particular decision in the game where the players could either choose to trust the constable or 

not in his recollection of Råttan‟s whereabouts one group made a comment that it was wise of 

them to listen to the constable after they had found Råttan at the foundry. This shows an 

involvement in the story and that the players care about the choices they make. Another 

situation when it comes in handy to have a second player is in the part of the game where the 

soldiers Riktig and Hansson appear, due to their extraordinarily poor ability to keep anything 

from the main character which gained a few chuckles from the players. Someone playing the 

game by themselves might smile at the dialogue but with more players present it becomes 

easier to laugh at silliness. 

7.1 Discussion 
Overall the results from the test were positive, players showed an ability to connect the virtual 

world with the real one by taking information from the game and using it to find their way 

around the fortress grounds. This indicated an ability to transfer immersion from one context 

to another which was one of the goals this game tried to achieve. One of the main worries 

during the development stage was that players would not relate the clues to physical objects in 

the game as references to actual real world objects since the clues were given in the context of 

the game world. However two out of three groups showed signs through their dialogue that 

they made this connection, and the testers also confirmed in the interview that so was the 

case. 

During the tests, players were given the role of being in charge of either the map or the game 

device. This had a positive function in that players had a meaningful function in the game and 
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shared the responsibility of finding the hotspots, as the game would make references to 

buildings which the players needed to find on the map and figure out how to get to. From 

player dialogues and their bickering over each other‟s ability to read a map it is obvious that 

they both felt as though this shared responsibility was understood by the players. The negative 

aspect was that since the game device‟s screen size is fairly small for two people to view it at 

once, 9.4 cm for the model used in the tests, and the strong sun made the viewing angle quite 

narrow only one player at a time could read the dialogue. By reading the dialogue out loud 

testers managed to solve the issue but it was apparent that during Play Mode the player in 

charge of the map was paying less attention than the player in charge of the game device. This 

is understandable since the map holder made no direct interactions with the game such as 

clicking through the dialogue it is easy to become distracted. It is also a hard problem to 

tackle as the advantage of having players experience the game in teams is apparent seeing as 

players could help each other out to find the hotspots, discuss which option to pick in the 

dialogues, etc. Most Android devices do not come with large screens so it is not really an 

option to make the screen larger. Another possibility is to record the dialogue which might 

make the players more equal in how they interact with the game during Play Mode, it is then 

their shared task to listen instead of one players task to read the text to the other. 

Using Android as a platform for the game comes with the advantage of not having to finance 

the development of custom-made hardware to use with the game and users already know how 

to interact with the device before playing the game. The tests done for this thesis shows that it 

is possible to create an immersive experience without a cumbersome helmet-like device, 

although such a device might create a more vivid connection between the virtual and the real 

world. The disadvantage of using an Android device to play the game on is that they have a 

limited battery and this game is very battery hungry as it requires the use of GPS, having the 

brightness of the screen turned up on sunny days, and never letting the device go to sleep. If 

the intended audience were to use their own devices it might be frustrating if the game 

drained all their remaining battery. Another issue is that Android devices comes in many 

different shapes, sizes (although as pointed out earlier seldom very large) and hardware. 

Supporting a wide variety of devices is always a daunting task for a developer even though 

Google has created the Android framework with developers that do just that in mind. A 

possible solution would be that a client that provides such a game also provides phones for 

rental to play the game on. 

By having some experience with writing observation protocols one could go back and change 

a few things in the protocol used for this testing session. Most of the statements were to 

wordy to keep track of exactly which information belonged in which box during the actual 

tests, resulting in a bit of scribbling along the sides that had to be sorted out afterwards. 

Sections that were meant to be answered yes or no could have been provided with a checkbox 

to make it easier to fill out and to make the results easier to present there should have been a 

few quantifiable statements. 

During the development of this game the intended age group was ages 18 – 40 which might 

not be the most prevalent age group among the visitors of Karlsborg, although this is based on 

assumption since no measure of percentage of visitors in each age group has been made for 

this thesis. From the research made there is an indication the game fares well with the 

intended age group but there is room to look into how it can be catered to other groups as 

well. Older people might benefit from making the text easier to read and possibly making the 

instructions of how to play clearer, this holds true for all inexperienced users. In order to cater 

to families the themes in the game might have to be toned down a little or creating routes that 

are more family-friendly. 
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7.2 Future Work 
There are some features that did not make it into the game due to the time constraints of the 

project. Originally the game was meant to have a codex section where information about 

places, people and items the players came across would be stored. For example after Bult is 

mentioned for the first time in the game an alert would appear saying that the codex has now 

been updated with information about the beverage. The game would then continue and 

players could at their own leisure go into the codex section read more about what Bult was if 

they wanted to. Since information is given piece by piece and as a reward for exploring the 

game it is possible that as a result players will intrigued to read the information in codex and 

gain some more knowledge about the facts of Karlsborg in the process. A codex could also 

work in the game‟s favor, namely that having empty spots in the codex will make the players 

want to explore the game more thoroughly to find the missing codex pages. 

As this game contains characters from the adventure tour and the game‟s story is closely 

connected to the backstory of the tour, although the game shows some characters in a 

different light, it would be interesting to the test how these two experiences work in 

conjuncture with each other. This was not possible at the time of writing since the adventure 

tour is in the final stages of construction. However a possible result could be that the older 

persons in a group coming to take part of the adventure tour could get some additional 

enjoyment from knowing more about Stålhammar‟s motives behind stealing the gold reserve 

after playing this game. Reversely if they had taken part of the adventure tour first and then 

played the game the story could become more memorable with the twist of knowing 

Stålhammar‟s motives. There are some practical issues to this scenario though; first and 

foremost that this game might not be suitable to younger children as it contains references to 

alcohol consumption and the possibility to whip characters. Parents coming to take part of the 

adventure tour might not want to play this game with their children and they would not leave 

their children behind to play a game, making it harder to find a group that could take part of 

both experiences in the same visit. 

For this thesis only a small scale testing session was conducted and it had to be performed 

before the tourist season when Karlsborg receives most of its visitors. Further testing should 

be conducted during the tourist season to emulate real usage circumstances and should contain 

a wider span of age groups.   
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9 Appendix 

9.1 Appendix A - Observations 

9.1.1 Observations protocol 

When a thought bubble is shown on the screen do 

the players take notice of this? 

 

Do the players seem frustrated when searching? 

E.g. blaming the game if the hotspot is not where 

they think it should be. 

 

Are the players goal-oriented in their search or 

are they walking around aimlessly?  

 

 

How do the players behave when looking for 

hotspots? Are they looking at the screen or 

switching focus between their surroundings and 

the game? 

 

When the game makes a reference to a building 

or location do the players look around for a 

physical object? 

 

When leaving a hotspot do the players look for a 

physical building? E.g. do they look for it on the 

map? 

 

After the players are done with the first hotspot 

do the try to continue to play at that location or 

do they look for a new hotspot? 

 

Players show signs that their sense of time is not 

altered, e.g. talk about how much of the game is 

left. 

 

How do players act around passers-by? E.g. talk 

less or stop looking at the screen. 

 

Conversations about game and story. 
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The observation protocols were translated from Swedish to English. 

Observer 1 

1. When a thought bubble is shown on the screen do the players take notice of this? 

Group 

1 

Yes, until the beeping becomes too irritating. Constantly looking. 

Group 

2 

Yes, constantly looking. Sound is irritating. 

Group 

3 

Yes, beeping was irritating. Continued to keep watch. 

2. Do the players seem frustrated when searching? E.g. blaming the game if the hotspot 

is not where they think it should be. 

Group 

1 

Frustrated that they got off track, message that the hotspot was on the other side of 

the armory. Sighed and then went there. 

Group 

2 

Took a shortcut over the lawn, therefor missed a hotspot. Wandered around the 

constable‟s house.  

Group 

3 

Not sure where to go. 

3. Are the players goal-oriented in their search or are they walking around aimlessly? 

Group 

1 

Aimlessly before the first hotspot. Than goal-oriented. 

Group 

2 

They mainly checked the map, and then look for which house specifically. 

Group 

3 

Goal-oriented. 

4. How do the players behave when looking for hotspots? Are they looking at the screen 

or switching focus between their surroundings and the game? 

Group 

1 

Running back and forth (prior to the first hotspot), around buildings, searching.  

Group 

2 

They try to follow the numbers on the map, start at 1 and so on. 

Group 

3 

Switches focus between the game and their surroundings. 

5. When the game makes a reference to a building or location do the players look 

around for a physical object? 

Group 

1 

Looks at the map first, then the surroundings. 

Group 

2 

Map. 

Group 

3 

Checks map, gave up on the map. Looked specifically for an intersection by the 

armory because of thought that mentioned the intersection. 

6. When leaving a hotspot do the players look for a physical building? E.g. do they look 

for it on the map? 

Group 

1 

Check map first. Arguing between players regarding the map, check if what the 

map holder said was correct. 

Group 

2 

Yes, both. 

Group 

3 

Followed the map in the beginning but gave up on it after they gotten lost. 
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7. After the players are done with the first hotspot do the try to continue to play at that 

location or do they look for a new hotspot? 

Group 

1 

They check the map. 

Group 

2 

They run to the next hotspot. 

Group 

3 

Looked for the next one. 

8. Players show signs that their sense of time is not altered, e.g. talk about how much of 

the game is left. 

Group 

1 

Asked if half an hour had passed, about half-way through. 

Group 

2 

Mentions they want to perform a ”speed run”, other than that nothing. 

Group 

3 

Nothing. 

9. How do players act around passers-by? E.g. talk less or stop looking at the screen. 

Group 

1 

No different. 

Group 

2 

Nothing. 

Group 

3 

No different, still being quiet. 

10. Conversations about game and story. 

Group 

1 

”Is Stålhammar evil?”. Questions regarding Bult. ”Is staff sergeant higher than 

constable?” Commented that it was a good thing that they listened to the constable. 

“Everyone is drunk”. 

Group 

2 

About the armory (Tyghuset in Swedish which translates to cloth house):”Could 

they be storing cloth here?” Asked if they had any Bult left when the met Biffen. 

Mentions that the Bult was a plot item. Chose to use the Bult at the first 

opportunity.  

Group 

3 

They are both reading the story. Mentions that they got dialogue choices. 

 

  



 

iv 

 

Observer 2 

1. When a thought bubble is shown on the screen do the players take notice of this? 

Group 1 Were irritated by the constant beeping, looked less after they had decided on a 

goal. 

Group 2 Continued towards the foundry after talking to Biffen. Realized their mistake 

when a new thought popped up. 

Group 3 Received a thought that the staff sergeant had stopped to wait before the 

armory, tried to figure out where this was. Slow down when it beeps. 

2. Do the players seem frustrated when searching? E.g. blaming the game if the hotspot 

is not where they think it should be. 

Group 1 Confused prior to the first hotspot. Followed the wrong side of the armory, and 

found the wrong gate. Confused what the game wanted. Realized where to go 

when the next thought showed up telling them which side of the building to 

follow. Not sure where to depot was, arguing between themselves. Seemed to 

view it as it was them that couldn‟t solve the puzzle instead of blaming the 

game. 

Group 2 Took a shortcut so they missed the hotspot where the constable was. Walked 

around the constable‟s house. Had to tell them where to go. 

Group 3 Misread the map at first, did not blame the game for getting lost. 

3. Are the players goal-oriented in their search or are they walking around aimlessly? 

Group 1 Goal-oriented, checks the map for a building, discusses where to go. 

Group 2 Goal-oriented. 

Group 3 Checks map, walks towards building. When they reach the building the search 

more aimlessly by walking slowly towards the building. 

4. How do the players behave when looking for hotspots? Are they looking at the screen 

or switching focus between their surroundings and the game? 

Group 1 One person looks at the screen, the other runs ahead. Checks the map, goes to 

building. Map reader looks around a lot, points out things such as that there are 

a pair of old cannons by the side of the road. 

Group 2 Looks at the map, runs towards the next building. Stops when the phone is 

beeping. Interpreted the map as if it was numbered. Forgot where to go after the 

corner of the armory, clicked the character again and were reminded.  

Group 3 Looked at screen at once when a hotspot showed up. Looks at the phone when it 

beeps. 

5. When the game makes a reference to a building or location do the players look around 

for a physical object? 

Group 1 Looks at the map first when the game refers to a building. When the game 

mentioned that the inspection is by the gate the players looked for a gate. 

Walked to the grass by the square when the game mentions “they are waiting at 

the patch of grass”. 

Group 2 The person in charge of the phone looked at it when they didn‟t know where to 

go or when it beeped. 

Group 3 Yes. 

6. When leaving a hotspot do the players look for a physical building? E.g. do they look 

for it on the map? 

Group 1 Started wandering aimlessly prior to the first hotspot. Then looks at the map and 

walks. 

Group 2 When the game mentioned the gate at the armory they directly looked for a 
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gate. 

Group 3 Directly looks for buildings on the map. 

7. After the players are done with the first hotspot do the try to continue to play at that 

location or do they look for a new hotspot? 

Group 1 Walked on directly. 

Group 2 Checked the map for the building and then walks towards it. 

Group 3 Walked on directly. 

8. Players show signs that their sense of time is not altered, e.g. talk about how much of 

the game is left. 

Group 1 The person in charge of the phone is most focused. The other player for instance 

went of the check a street sign. 

Group 2 Nothing. 

Group 3 Nothing. 

9. How do players act around passers-by? E.g. talk less or stop looking at the screen. 

Group 1 Not bothered by cars that drive by. 

Group 2 Not bothered by people driving around. A text arrived while they were playing, 

mentioned that it arrived and continued to play. 

Group 3 Not bothered by passers-by. 

10. Conversations about game and story. 

Group 1 The person in charge of the phone read the dialogue aloud to the map reader. 

Asked each other what Bult was. Mentioned that they did the right thing by 

trusting the constable. Wonders if Stålhammar was evil. Clicked past part of the 

story at the last hotspot, pointed out that it was repeating. Argued over which 

dialogue option to pick.  

Group 2 The person in charge of the phone most focused on the story. Points out that 

Stålhammar tries to duck away several times. Didn‟t know about Råttan‟s 

reputation. The person in charge of the phone read the dialogue aloud to the 

map reader. 

Group 3 After they switched who is in charge of the game the new person in charge read 

the story aloud to the other. Later both looked that the screen to read. Talked 

about which dialogue choice to pick. Carefully considers if they should trust the 

constable or not.  

Other 

Group 1 - Liked the fact that there were dialogue options.  

- Liked the sounds.  

- Hard to read because of the sun. 

Group 2 - Hard to see the next button.  

- Crashed once.  

- Hard to read because of the sun. 

Group 3 - Likes the sounds. 

- Game crashed once. 

- Received an incorrect message about which direction to go which 

confused them. 
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9.2 Appendix B - Interviews 

9.2.1 Interview questions 

1. How did you go about looking for these hotspots? 

2. How did Stålhammar‟s thoughts affect the way you looked for hotspots? 

3. Did you perceive any connections between the events in the game and the locations 

you went to, if so describe these connections. 

4. Did the background images at the hotspots affect which direction you went looking for 

the next hotspot, and if so then how? 

5. Did the fact that the game took place in a public area affect you in any way? 
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9.2.2 Interview 

M = Map reader, P = In charge of phone, I=Interviewer 

The following is a transcript of the interviews based on the recordings, translated from 

Swedish to English.  

Group 1 

How did you go about looking for these hotspots? 

M:”Followed the instructions and used the map” 

P:”During the first part we walked around randomly.” 

M: ”Yes, in the beginning when he was asleep.” 

I: ”Was there anything that gave you an indication that…” 

M: ”When he snored louder.”  

M: ”He snored with Zzz instead of ZNARK (when you were further away from the hotspot).” 

P: ”Oh really.” 

M: ”He was snoring seriously.” 

P: ”But which one was closest?” 

......... 

I: ”Large snores.” 

M: ”Yes.” 

P: ”So he snored heavier when he was about to wake up?” 

M: ”You were closer.” 

How did Stålhammar’s thoughts affect the way you looked for hotspots? 

P: ”Yes.” 

M: ”Yes, it did.” 

P: ”It did once when we were going the wrong way because he can‟t read a map.” 

M: ”I could to read a map, there was nothing wrong there…” 

P: ”Yeah” 

M: ”No, I read the map correctly every time.” 

P: ”Yes, but we were completely off course and then he said ”I woke up there”, then we had 

to turn around and walk all the way across Karlsborg.” 

I: ”And when he (Stålhammar) referred to locations in the game?” 
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P: ”Yes, that helped, except when it got bugged one time. Like when we were going that way 

(points to the armory).” 

M: ” But then he told us to go to the gate, and we went to the gate.” 

P: ”Yeah but at the end, when he said that we were going in the wrong direction. But we knew 

we were going the right way.” 

Did you perceive any connections between the events in the game and the locations you 

went to, if so describe these connections. 

M: ”Not a lot. It was just the same place.” 

I: ”But you saw a connection between the location and…” 

P: ”What was going on yeah. Of course.” 

M: ”And then there was the picture as well.” 

M: ”I didn‟t always see that much but I know there was a picture of the armory at least.” 

P: ”Yes, it was probably what was happening and the locations.” 

M: ”Yeah it was pretty obvious where you were.” 

Did the background images at the hotspots affect which direction you went looking for 

the next hotspot, and if so then how? 

M: ”Nope” 

P: ”Nope, not when we were moving on no.” 

M: ”No not when we were moving on, only when we were almost there.” 

P: ”No not then either.” 

M: ”One time we checked the image actually.” 

P: ”It was pretty simple.” 

M: ”It was when we knew we were at the right building but not if we were on the correct 

side.” 

P: ”But then it didn‟t help.” 

M: ”It was in the beginning, the armory.” 

I: ”The armory, it was there (points to the hotspot before the armory were the second 

lieutenant gives you Bult).” 

P: ”Yeah but then we went that way (points to the right side of the armory).” 

I: ”How come you went with that side?” 
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P: ”It was closest.” 

I: ”Okay.” 

P: ”And there was a gate that we saw.” 

I: ”You saw the gate from here?” 

P: ”I didn‟t look that way.” 

M: ”I think I misread the map a bit.” 

M: ”I wasn‟t sure that it was that building that was the armory… at that point.” 

Did the fact that the game took place in a public area affect you in any way? 

M: ”No I don‟t think so.” 

P: ”Nope.” 

M: ”It was like a game but it felt a little like orienteering at the same time.” 

I: ”Okay.” 

Grupp 2 

How did you go about looking for these hotspots? 

M: ”We tried to remember what they said in the dialogue and then we checked the map it 

exactly it was located (The next hotspot).” 

P: ”Yeah exactly.” 

M: ”And then we took the closest route there.” 

I: ”You ran as fast as you could.” 

M: ”And ran where they said and not using the road there.” 

P: ”Exactly.” 

I: ”You mean the constable‟s house?” 

M: ”Naturally you cross the lawn if it is the closest way there.” 

P: ”Speedrun” 

How did Stålhammar’s thoughts affect the way you looked for hotspots? 

M: ”Yeah, they did. We thought we were supposed to go to the foundry for example.” 

P: ”Yes” 

P: ”They said that Råttan went there so we thought that we should go there. And we didn‟t 

realize that we were supposed to go back. It was perhaps some poor reading there.” 

M: ”But then it said the depot and we went there (Clothing depot).” 
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M: ”But then you intervened (Added the correct depot to the map).” 

I: ”Yeah that was our mistake.” 

I: ”I noted that you stopped when the phone started beeping.” 

P: ”Yeah, it was probably a reaction to see if any new information had showed up.” 

P: ”I don‟t know if it was to help you finding these hotspots. Kind of like a radar that beeps 

when you get closer.” 

I: ”Actually it should beep when a new thought poops up but now it beeps even if it is the 

same thought.”  

Did you perceive any connections between the events in the game and the locations you 

went to, if so describe these connections. 

M: ”Yeah.” 

P: ”Mmyeah.” 

M: ”Yeah I think so.” 

I: ”What connections did you see?” 

M:  ”It was ‟They are standing by the gate‟ and then we went to the gate by the armory. Then 

it said „they are over by the corner‟ so we went to the corner.” 

I: ”So that was your chain of thoughts?” 

P: ”Yeah” 

Did the background images at the hotspots affect which direction you went looking for 

the next hotspot, and if so then how? 

I: ”Did you see the background images?” 

P: ”No it was too dark.” 

I: ”Okay” 

P: ”With the light today and the brightness of the screen you didn‟t see much of the 

backgrounds.” 

Did the fact that the game took place in a public area affect you in any way? 

M: ”It was fine.” 

P: ”Not much gameplay, mostly reading.” 

I: ”You didn‟t mind walking around playing on a phone with people around you?” 

M: ”No, it was a bit of orienteering to it.” 

P: ”Yeah it was a bit like orienteering from grade school again, with a phone instead of a 

compass.” 
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Grupp 3 

How did you go about looking for these hotspots? 

P: ”In the wrong direction” 

M: ”Yes, tried locating the place on the map and tried to…” 

P: ”Checked the map first and then where you were, then it was a bit easier to follow.” 

I: ”How did you find out what to look for on the map?” 

M: ”The place they referred to, e.g. armory and depot” 

How did Stålhammar’s thoughts affect the way you looked for hotspots? 

P: ”Not a lot.” 

M: ”It was when he said he was still drunk and going in the wrong direction when…” 

P: ”Then it got a little weird.” 

I: ”It was a bit confusing?” 

M: ”Yeah” 

M: ”Yeah you knew that you were going there right way but he said that you were going the 

wrong way.” 

I: ”Did you not need the thoughts or was the information not useful?” 

P: ”Their content wasn‟t that useful.” 

P: ”You understood better what he was planning to do. But it didn‟t really feel as they gave 

any clues as to where to go and such.” 

Did you perceive any connections between the events in the game and the locations you 

went to, if so describe these connections. 

P: ”Yeah somewhat.” 

I: ”Such as?” 

P: ”Like ‟the constable is standing by the building‟, stuff like that.” 

Did the background images at the hotspots affect which direction you went looking for 

the next hotspot, and if so then how? 

I: ”Did you notice the background images?”  

P: ”Yeah” 

I: ”Did it affect where you went in any way?” 

P: ”No... it didn‟t” 

P: ”Only noted the backgrounds and I didn‟t think about it any further.” 
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Did the fact that the game took place in a public area affect you in any way? 

P: ”Nope” 

M: ”Nope” 

P: ”It was a bit harder since you looked more at the phone then at the surroundings.” 

I: ”You felt that you weren‟t completely aware of things like traffic? 

P: ”Yeah, I didn‟t notice the surroundings. You had to focus on the screen in case something 

new showed up. You couldn‟t trust the sounds.”  

 


