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Abstract 
Today our society is greatly built on modern technologies. In most parts of the world it 

is a social standard to have access to a smartphone and the Internet. Being able to keep 

in touch with others, consuming information, or being entertained independent of place 

and time are assumed standards. From an entertainment perspective, the interactive 

medium has changed in the modern society, the gaming community is still growing, and 

for many it is a daily routine to play some sort of game, either on the computer, tablet or 

smartphone. However, new ways to engage the user in fun activities are still being 

explored. At the same time, the consumption of media and use of digital technologies 

raises concerns towards health issues and time spend outside in the nature, according to 

critics. Pokemon Go, a smartphone application released in 2016, presented a possible 

solution to this problem, encouraging users to go outside and catch Pokemons due to the 

location-based nature of the application. The need to physically move to certain places 

in order to catch a certain Pokemon facilitated not just people’s exercise, but also social 

aspects as one would likely meet other players trying to catch Pokemons. While this is a 

step in the right direction, I strongly believe that this technological advancement could 

also be used for other entertaining and beneficial needs to people. 

  

This thesis investigates an approach of using similar technologies compared to those 

used in Pokemon Go, combined with narrative elements and a linear task system, in 

order to create an experience with the purpose to engage users with local places of 

historical value. By using geolocation-based technology, the application guides the user 

to places of historical value, while augmented reality (AR) elements are used to raise 

the user’s interest, and further engage them in an interactive way. The developed 

application allows the user to solve tasks, which require interaction and exploration with 

the real world environment in order to gain the necessary information, related to the 

historical value of the place, to solve the task. To provide a more meaningful scenario, 

all this is accompanied with a complete narrative. Design and concept have been 

evaluated by four experts within explorative discussions, which lead to the later 

implementation of a digital prototype. This prototype was then tested and evaluated, 

providing practical feedback and insights. The user interaction study, conducted with 

nine participants around the Linnéparken area in Växjö, suggests that the users overall 

felt engaged interacting with the application and the real world environment. They also 

seemed to have developed a better understanding about the local history by gaining new 

insights about the information and areas presented to them. Users also stated that during 

previous visits to the area they had not payed attention to the statues and other 

information signs, thus resulting in a new experience visiting the area facilitated through 

the use of the developed application. The users were positive about exploring even more 

points of interest in the future if presented this way, indicating their acceptance towards 

the developed application. Some users also stated that the narrative elements made the 

experience interesting and motivating. While both application design and concept were 

understandable, the applied navigation system would need further improvements, 

although all users were successfully able to navigate to the real world points of interest. 

The AR-features seemed to increase the user’s enjoyment, while being useful at the 

same time, as the AR-markers provided necessary clues considering where to find 

answers to the presented questions as well as a sense of progression with the narrative. 

 

Keywords 
augmented reality, human-computer interaction, geolocation, narrative, historical 

information.  
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Abstrakt 
Idag är vårt samhälle starkt byggt på modern teknik. I de flesta delar av världen är det 

en social standard att ha tillgång till en smartphone och Internet. Att kunna hålla 

kontakten med andra, konsumera information, eller underhållas oberoende av plats och 

tid, antas vara normer. Ur ett underhållningsperspektiv har det interaktiva mediet 

förändrats i samhället, spelindustrin växer fortfarande och för många är det en daglig 

rutin att spela något slags spel, antingen på datorn, surfplattan eller smartphonen. Men 

nya sätt att engagera användaren i roliga aktiviteter undersöks fortfarande. Samtidigt, 

enligt kritiker, ger konsumtionen av media och användningen av digital teknik 

anledning till oro för hälsoproblem samt tid spenderad ute i naturen. Pokemon Go, en 

smartphone-applikation som släpptes 2016, presenterade en möjlig lösning på dessa 

problem, och uppmuntrade användarna till att gå ut för att fånga Pokemons tack vare 

applikationens platsbaserade karaktär. Behovet av att fysiskt flytta sig till olika platser 

för att fånga Pokemons underlättad inte bara människors motionering, men bidrog 

också med sociala aspekter då man sannolikt kommer möta andra spelare ute i 

verkligheten. Även om detta är ett steg i rätt riktning, tror jag starkt att dessa tekniska 

framsteg också kan användas för andra underhållande och fördelaktiga syften. 

 

Denna studie undersöker ett sätt att använda liknande tekniker jämfört med de som 

används i Pokemon Go, kombinerat med narrativ och ett linjärt uppdragssystem, för att 

skapa en upplevelse med syfte att engagera användare mot lokalhistoriska platser. 

Genom att använda geolocation-baserad teknik, guidar applikationen användaren till 

lokalhistoriska platser, medans elementen inom förstärkt verklighet (AR) används för 

att höja användarens intresse och engagera dem på ett interaktivt sätt. Den utvecklade 

applikationen låter användaren lösa uppgifter som kräver interaktion och utforskning av 

den verkliga världsmiljön, för att få den information som krävs för att lösa uppgiften. 

För att ge ett mer meningsfullt scenario kompletteras detta med ett narrativ. Design och 

koncept har utvärderats av fyra experter genom utforskande diskussioner, vilket senare 

ledde till implementering av en digital prototyp. Denna prototyp testades och 

utvärderades mot användare, vilket gav feedback och insikter. Interaktionsstudier med 

användare, vilken genomfördes med nio deltagare vid Linnéparken i Växjö, föreslår att 

användarna i allmänhet kände sig engagerade under interaktion med applikationen och 

världsmiljön. De verkade också ha utvecklat en bättre förståelse om lokalhistoria 

genom att få nya insikter om informationen som presenteras för dem. Användare 

uppgav också att de under tidigare besök i området inte hade uppmärksammat statyerna 

eller andra informationsskyltar, vilket resulterade i en ny upplevelse genom att besöka 

området tack vare applikationen. Användarna var positiva till att utforska fler 

intressanta platser i framtiden om de presenterades på detta sätt, vilket indikerar deras 

acceptans mot den utvecklade applikationen. Vissa användare uppgav också att de 

narrativa elementen gjorde upplevelsen intressant och motiverande. Medans både 

applikationsdesign och koncept var förståeligt skulle det tillämpade 

navigationssystemet behöva ytterligare förbättringar, även om användarna lyckades 

navigera till platserna i den verkliga världen. AR-funktionen verkade öka användarens 

nöje samtidigt som den var användbar eftersom att AR-markörerna tillhandahöll 

nödvändiga ledtrådar åt vart användaren kunde hitta svaren på presenterade frågor. 

 

Nyckelord 
Förstärkt verklighet, navigationssystem, applikation, narrativ, historisk information, 

människa-datorinteraktion. 
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1  Introduction 

1.1  Motivation 

Smartphones have become a natural part of our everyday life. New ways of using these 

devices for different purposes are still being explored, including the usage of 

Augmented Reality (AR) and geolocation-based features. According to Ridden (2013), 

companies like IKEA have created applications that allow users to place virtual 

furniture in their home to see if they fit, all through the possibilities of AR technology. 

Radsky (2015) describes how museums use AR to craft more interesting experiences for 

visitors, by scanning QR-codes or showing photos of the past in different locations. 

Radsky (2015) also claims that the cost of developing specific apps can be a barrier to 

the smaller and mid-sized museums. Similar to smaller museums there is also a 

possibility that local points of interest can not be promoted through the development of 

specific AR applications because of a lack of funds to cover the development costs. This 

is a lost opportunity to advertise local points of interest, for example places of historical 

value, to different people, e.g. tourists, children, or even locals, who want to know more 

about the town and the real world environment. However, there are reported cases of 

similar starting positions, where smaller stores and restaurants who lacked the funds of 

developing specific applications to promote their businesses, could benefit indirectly 

from other applications using geolocated-based services to bring them close or even in 

their venue. Such an example is Pokemon Go (2016). Templeman (2016) explains that 

the game “Pokemon Go” did make more people walk by different businesses in order to 

find “Pokestops”, special places of interest in the game that provide resources to the 

player, and to capture “Pokemons”. Templeman (2016) also elaborates that some 

businesses close to Pokestops also used special in-game items called “Lure Module”, 

which make Pokestops even more resourceful, with the intention to even attract more 

people and thus more potential customers. However, this is all wishful thinking and 

there is no guarantee that the intended results take into place. As for small local 

businesses or museums, there is no guarantee for points of interest to benefit from those 

mechanics, and thus it is unclear if they can benefit from the opportunities the game 

created, arguably unintentionally, in the first place. Even if there is a Pokestop close to a 

point of interest, it is rather questionable if someone would promote that place by 

applying a special item with the sole intention to further attract people to the point of 

interest and thus make them notice it. But what if the user were to be encouraged to 

interact with this place of interest? 

 
1.2  Research Problems and Goals 
There have been great advancements in digital entertainment in the last decades. 

Through global access to the Internet people can easily connect to huge social media 

and entertainment networks such as Facebook, Instagram and Youtube, to mention just 

a few. Access to the Internet where- and whenever enables people to keep in touch with 

friends and family as well as receiving and finding information. Besides social networks 

and knowledge repositories, other digital entertainment, such as the gaming industry, 

has grown immensely in a similar manner up to the point where it is a part of people's 

daily life. Takahashi’s (2016) article reports that the video game industry is expected to 

grow from $71.3 billion to $90.1 billion from 2015 to 2020. Church’s (2016) reports 

that the gaming industry brought in $91 billion over the course of 2016, where $41 

billion were due to mobile gaming alone. McDonald (2017) reports that during 2017 the 

gaming industry is predicted to bring in $108.9 billion, where the mobile game market 

will be accountable for 42%. The revenue generated by the gaming industry can be seen 
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as proof of the raising popularity towards games within the recent years. With all these 

things we can use digital technologies nowadays, they can also be the root for concerns 

at the same time. Both The Guardian (2016) and Arnold (2016) have published articles 

concerning the amount of time children spends outside. As mentioned by The Guardian 

(2016), the majority of parents taking part in a survey prefer that their children spend 

their childhood outside developing a connection with nature and believe that playing 

outdoors is good for their childrens’ development. The Guardian (2016) also claims that 

the study shows that children today spend considerably less time outside than their 

parents. The Guardian (2016) continues to write that Doctor Sam Wass, child 

psychologist, argues that being outside makes children use their imagination and 

creativity more. Arnold (2016) bases her article on the author Richard Louv, and aiming 

towards the importance of getting children out into nature. Argued for in Arnold's 

(2016) article is that increasing childhood obesity, anxiety and depression, among else, 

is the result of children not spending enough time outside. Arnold (2016) also gives a 

few examples for simple and creative strategies to get children outdoor, such as embrace 

nature wherever you are. Both articles concern modern and relevant problems, rooted in 

the usage of modern technology. These problems however are not exclusive to 

concerning children, neither are they problems that recently started. O’Callaghan (2009) 

claims an increase in similar problems concerning adults playing video games, in 

contrast to those who don't. This suggests that adults may suffer from the same 

consequences as mentioned above. Neither is it only a problem of children that risk to 

go outside and explore the real world less and less, while spending more and more time 

inside due to new digital media. This is a problem for people from a variety of ages. 

Additionally, none of the articles mention or discuss the potential of modern digital 

media to encourage people to spend more time outdoors, nor do they discuss the 

possible way to encourage creativity or learning possibilities using new ways of 

interactive entertainment enabled through these technologies. 

  

As explained by Doowa (2017) the application Pokemon Go created solutions to some 

of the concerns. Betters’ (2016) article mentions similar applications to Pokemon Go 

that could be used to achieve similar purposes as well, including Geocaching (2017) and 

Pokemon Go’s predecessor Ingress (2016). Doowa (2017) claims that a research study 

found that families playing Pokemon Go spend more time outdoor and have more 

family bonding time, as well as receiving some exercise in the process. However 

Doowa (2017) also discuss some safety concerns considering children being to addicted 

to the game, and the nature of the application which require them to go to real world 

locations, making it challenging for parents to reign in and control where their children 

can play. Furthermore, Doowa (2017) discusses the question how the game could be 

used for other purposes than fun, and continues to use a crime related example for an 

ethical perspective. Unfortunately, the article fails to mention examples of using the 

technology for other valuable purposes except exercise or family fun, such as 

presenting, exploring, and learning from and in the actual physical real world 

environment. Smith’s (2016) article considers Pokemon Go from the perspective of 

popularity. According to Smith (2016), the application lost a considerable part of its 

user base a few month after the release. Discussing the application, Smith (2016) argues 

that there are several reasons for the application not being consistent, e.g. as the player 

levels up rewards are becoming rarer, which leads to users quitting to play the game due 

to a lack of interest, and thus a loss from the social perspective. Grinding, the process of 

methodologically doing the same steps over and over again, to capture Pokemons 

becomes a more tedious task the longer you play. Smith (2016) also mentions the lack 

of depth in the game to be another reason for the game failing to keep its user base, but 
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also claims the explorative aspect of the game to be one of it main strengths. The 

Pokemon Go application showed proof of how new technologies could be used, and 

what benefits could be created. The problem is however that the application turned into 

hours of grinding and collecting without giving the user any deeper value. Even the 

explorative parts of the application were not strong enough to keep most users interested 

over a longer period of time. However, the technologies can be used in different ways to 

create greater value in other contexts and scenarios. For example, a similar approach 

could be used as a guided tour mixed with interactivity and engaging the user in that 

way to a more immersed and complete experience. Furthermore, it is also imaginable 

that a similar approach could be used with the purpose to communicate facts and 

information, thus spreading knowledge and further curiosity, in the real world 

environment, which arguably else would have gone unnoticed by a lot of people. 

 

1.3  Approach to Solution 
The purpose of this thesis is to explore the design, concept, and implementation of an 

application to raise user’s curiosity towards local points of interest, particularly local 

places of interest, using a narrative-driven approach with elements of location-based 

AR. For this purpose, a smartphone application will be implemented and practically 

tested. The application’s purpose will be to guide users with the smartphone's 

geolocation capabilities to different real world areas, each containing a point of interest 

with historical value. Once the user is in the area the user has to search for a sort of 

companion that is placed in the environment in form of an AR-marker and thus engage 

the user with the smartphone. The found AR-marker will digitally present the virtual 

companion on the smartphone, which will provide further information as well as 

“quest”, a task that the user needs to solve. Such a quest can be a simple question or in 

some cases a riddle. In order find an answer and to solve the task, the user has to 

interact with the environment close to the companion. For example, the user should find 

a specific word or fact on a sign containing information about the place’s history. If the 

user gets stuck, the companion will provide additional hints in order to help solving the 

question or riddle. Once a task is solved, the user will be guiding to the next area, thus 

creating a linear, guided, user experience. To make the experience more interesting and 

engaging for the user, a narrative shall be presented that logically connects the different 

tasks with each other, providing more meaning and even additional information to the 

user. 

  

Within this process, the thesis also explores the possibility to encourage and raise the 

user's curiosity in visiting points of interest with historical value, by presenting an 

interactive narrative with challenges, based on local history and reward the user with the 

presentation of historical knowledge. 

  

To define concrete research questions, the GQM (Goals, Question, Metric) model 

discussed by Basili & Rombach (1994, p. 528) is followed. According to Basili & 

Rombach (1994. p.529) a goal has three dimensions: An issue, an object, and a 

viewpoint, accompanied by a purpose. Consequently, the overall aim of this thesis can 

thus be defined as follows: 
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Purpose:  To explore and investigate 

Issue:  how to raise user's curiosity in  

Object:  local places of interest and historical value 

Viewpoint:  using a location-based augmented reality smartphone 

application  supported through narrative-driven elements.  

 

Research question 1:  How does a narrative driven application, affect the user's

  curiosity about places of  interest and historical value?  

 

Research question 2: How can an application, based on geolocation and  

  augmented reality be designed with the purpose to raise 

  interest and guide users to specific places? 

 

In order to answer these research questions, a smartphone application will be designed 

and conceptualized. Both design and concept will be presented to experts in order to 

gain valuable feedback and further considerations for the later implementation. After 

this explorative discussion with the experts, design and concept will be practically 

implemented into a working prototype application. This application will then be tested 

with real users in form of a user interaction study. This user interaction study will 

provide further insights about such an application in action, thus enabling to discuss the 

findings, answer the stated research questions, and to draw conclusions accordingly. 

 

1.4  Thesis Outline 
Chapter 1, Introduction, provides insights about the thesis motivation, research 

problems and goals as well as describing the approach to finding a possible solution to 

the stated problems. Furthermore, chapter 1 states the definition of the research 

questions based on the motivation and problems. 

  

Chapter 2, Foundation, describes foundational technologies and concepts relevant 

within the scope of the thesis. Technologies and concepts such as AR, geolocation-

based services, as well as definitions and explanations for narratives, historical points of 

interest and curiosity are provided, as they are meant to be applied within the thesis. 

  

Research methodology and insights about the data gathering and conducting the overall 

investigation are provided in chapter 3, Methodology. This chapter also explains how 

the research was practically conducted. 

  

The conceptual study, including the design, concept, as well as explorative expert 

discussion, is explained in chapter 4, Conceptual Design and Explorative Expert 

Discussion. Information about the application’s design, user scenario, and a general 

overview about the application are presented. The chapter also describes details about 

the conduction of the explorative expert discussion, how the gathered data and feedback 

were structured, and presents the results accordingly. 

  

Chapter 5, Implementation of the Digital Prototype, covers the implementation and 

creation of the digital prototype. The application’s general architecture is presented. The 

chapter is structured to provide details about each of the application’s technological 

aspects. 
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The user interaction study is explained in chapter 6, User Interaction Study Results and 

Analysis. Details about the study scenario and conduction are provided. The gathered 

data will be presented in a structured manner, and show the results of the study. This 

chapter also provide information about the validity of each data gathering method. 

  

The discussion of the findings takes placed in chapter 7, Discussion. The discussion 

reflects on all the collected data and discusses findings accordingly. The discussion is 

divided into different subchapters to focus on all the different points of this 

investigation. The chapter also reflects on the working process itself. 

  

Finally, the conclusion of the thesis is presented in chapter 8, Conclusion. It reflects on 

the conducted work by summarising the thesis as well as addressing limitations. 

Recommendations for possible future work are provided and discussed. 

  



  
 

14 

2  Foundation 
This chapter provides foundational information about technologies and concepts 

relevant for the thesis. First, the technological approach of Augmented Reality is 

introduced. Then, information about geolocation-based services are provided. 

Background information about narrative elements in interactive experiences are 

illustrated. The chapter also provides foundational information about points of interest 

with historical values that the developed application, as part of this thesis, is based 

upon. Finally, the chapter will discuss the term curiosity. 

 

2.1  Augmented Reality 
Augmented Reality (AR) is one of the key technologies for creating the design and 

concept of the application developed in the thesis. According to Rouse (2016) AR is 

digital information applied to the user's real world environment in real-time. 

Furthermore, it is essential that these supplemental, computer-generated, information 

are aligned in three dimensions according to the surrounding real world environment to 

preserve the illusion of coexistence of both digital and real objects (Carmigniani et al. 

2011; Krevelen and Poelman 2010; Schmalstieg et al. 2011). Rouse (2016) also 

explains that specific 3D programming environments are used to develop these kinds of 

applications, which allow the developer to link contextual digital information to an AR-

marker in the real world. The specific programming environment used for the 

application in this thesis to create AR is Unity (2017. A), combined with the AR 

software development kit Vuforia (2017). Following Rouses (2016) description of AR, 

it can be concluded that AR reinforces the reality in some way by adding virtual 

components. The digital components can be added as an extra layer of information on 

top of the “reality” layer. 

 

2.2  Geolocation-based Services 

Next to AR as described in 2.1, Augmented Reality, geolocation technology is another 

one of the key technologies used in the application developed as part of this thesis. 

Rouse (2009) explains geolocation-based service as the wireless detection of the 

physical location of a remote device, either as the process of detecting a location, or 

referring to the physical location itself. Rouse (2009) claims that a geolocation can 

either refer to a place as general as a continent, or as in the case of this thesis a more 

specific position measured in longitude and latitude coordinates. Rouse (2009) 

continues to write that location is a less specific attribute, for example New York’s 

Central Park. To gain geolocation coordinates, the global positioning system (GPS) of a 

smartphone can be used. While the smartphone is the remote client device, GPS 

supplies the application on a smartphone with the wireless detection of its geolocation 

and thus provided accurate information about its position on the globe. 

 

2.3  Narrative 
The word “Narrative” is a widely used word and can contain several different meanings. 

Most meanings of the word are strictly aimed towards more traditional media, such as 

stories written or told by a narrator. Scanlans (2003) article’s interviews people and 

documents their answers about the definition of the word. Joel Rawsons answer in 

Scanlans (2003) documentation provides a fairly useful explanation, concretely 

describing narrative as a story told using a character, which reveals or changes its 

personality, a scene which describe the place where action occurs, time that organizes 

action and defines the boundaries of the story, technique which refers to the use of 
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descriptive writing and dialog, and finally it contains a purpose which results in a theme 

of interest to the intended reader. This description is aimed towards a more passive 

storytelling approach, but can be applied to the storytelling used for the application 

developed as part of this thesis. The main character is the user. The scene becomes the 

surrounding in reality. The time or limit of the story depends on the user's availability. 

The technique refers to the way that the information is presented including details about 

the reality the user can see and feel. The purpose is for the user to complete the 

presented tasks. The narrative in it refers to whole story that is being presented to the 

user. 

 

2.4  Historical Point of Interest 
For this thesis, the terminology of “historical point of interest” is defined as an area 

containing some kind of landmark that stands out from the rest of the environment. 

Additionally, this landmark is also required to present some kind of historical 

information. For example, a historical point of interest can be a statue with text or a sign 

on it, or just a sign by itself. However, one of the mandatory requirements is that 

historical information has to be presented. 

  

2.5 Curiosity 
The definition of curiosity is the desire to learn or know about anything, according to 

Dictionary (2017). Litman and Jimerson (2004) explain that curiosity may be defined as 

a desire for new information. Litman and Jimerson (2004) also argue that this desire is 

aroused by novel, complex or ambiguous stimuli. By this definition, curiosity is the 

desire to learn new information, which can be triggered in different ways, for example 

as the feeling of deprivation according to Litman and Jimerson (2004). Rather than 

deprivation, the application used in this thesis aims to trigger user's curiosity by 

engaging them in problem solving tasks, providing questions related to the points of 

interest containing historical information. The desire to complete the task aims to trigger 

the user's curiosity to find real world information.  
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3  Methodology 
Lazar, Feng and Hochheiser (2010, p.44) argue that the first stage of experimental 

design in the field of human-computer interaction (HCI), is to construct the experiment 

based on the developed research hypotheses or questions. 

 

3.1  Design and Concept 

Figure 1 illustrates an iterative process that will be used in this research with a few 

modifications each iteration. The process is planned with the project’s time limitations 

taken into consideration. First, information needs to be gathered about local history that 

shall be used in the application. This historical information was first found on 

Wikipedia, to gain an entry point about useful information. Since Wikipedia might be 

considered an unreliable source,  all information was later validated and confirmed 

using the book “Växjö genom 1000 år”, Larsson (1991), which is considered an official 

source, and thus more reliable towards the information authenticity. Additional 

information that will be useful for the application to achieve its purpose, such as 

technologies and suitable locations to work with, were gathered as well. The 

information then needs to be evaluated and analysed based on the usefulness for the 

application’s purpose, specifically in order to answer the stated research questions (see 

1.3, Approach to Solution). Once the information is analysed, design and concept for a 

prototype will have to be drafted with the purpose of explaining the idea. This first 

concept design will be static, and illustrate the overall concept, which is then very 

concretely presented to a group of experts in different, for the overall aim of the thesis’ 

investigation relevant, areas. Experts from the fields of HCI, storytelling, museums, and 

libraries will be consulted. The purpose of this explorative expert discussion is to gather 

their feedback and gain early insights in the prototype’s conceptual design. The idea 

will be presented to the experts as a visual walkthrough, encouraging the experts to 

discuss the different parts of the application during the session.  
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Figure 1: The figure shows the development process of the application with start at the stage “Gather 

Information”. The process are meant to be a iterative development process and therefore contains three 

different parts that is dedicated to evaluation and analyzation. 

 

3.2  Explorative Expert Discussion 

Based on the results and feedback from the explorative expert discussion changes to the 

application’s design and concept will have to be made. This second iteration of the 

design and concept will then serve as foundation for the practical implementation of the 

prototype. Once the development process is finished, the prototype will be tested in 

form of a user interaction study, as described in 3.3, User Interaction Study. 

  

According to the website FluidSurvey (2014) there are four ways to implement a 

exploratory research into your research, namely by focus groups, secondary research, 

expert surveys and open-ended questions. FluidSurvey (2014) also claims that a 

exploratory research is a tool to be used by a researcher for the purpose of 

understanding an issue more thoroughly.  

  

By using the same approach as an exploratory research, but aiming it towards an 

evaluation and open discussion about the application’s concept during a (visual) 

walkthrough, issues with the prototype application will be identified and prevented 

before the prototype is created. This process will be assisted due to the preparation of 

open ended questions relevant to the design and concept of the application, in case the 

researcher feels that more information from the experts need to be collected. This is 

going to result in a more stable designed digital prototype to test with the final study 

participants. This explorative expert discussion applies at least three of the ways 
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discussed by FluidSurvey (2014). Concretely, the discussion group will be focused to 

contain experts from specific fields, who will hold an open-ended discussion. This 

features partly the implementation of a focus group, expert surveys and open-ended 

questions. 

  

A possible scenario considering the explorative expert discussion could be as follows. 

The explorative expert discussions will be conducted with one or more experts each 

session, depending on if the experts will be available at the same time. During the 

session the concept of the application will be presented and explained to the experts 

with the help of pictures, to give the experts a better understanding of the application. 

During the presentation the experts will be allowed and encouraged to ask questions or 

contribute with their own thoughts. Once the presentation is finished the experts will 

discuss the overall application, the discussion moderator will follow up on the points 

made, and encourage the discussion if needed. If the discussion is slow and no 

constructive information is gained, a set of open ended questions will assist to gather 

further details. The whole session will be audio recorded. 

 

3.3  User Interaction Study 

Lazar, Feng and Hochheiser (2010, p.252) discuss the usefulness of usability testing and 

user interaction studies, which will be an important part for this thesis. The user 

interaction study has one main goal: To improve the quality of an interface by finding 

flaws in it. It is about identifying those kinds of flaws that will cause problems for a 

majority of people when it comes to interaction with the application. Lazar, Feng and 

Hochheiser (2010, p.253) continue to write that even changing very minor flaws in the 

application can have a major improvement on user interaction and performance, which 

will provide a better view of how the application will work, and is therefore a vital part 

of the evaluation process.  

  

The studies will be conducted as one-on-one session, where the user will interact with 

the application, while being observed by the researcher. Conceretely, during such a 

study session, the participant will be handed the smartphone device with the application 

and told to interact with it. The participant will then be observed closely as they try to 

complete the different tasks that the application presents. The user will also be 

encouraged to “think out loud”, openly communicating thoughts and impression as they 

proceed solving the presented tasks. At the end of the study session, once all the tasks 

have been completed, a semi-structured interview will be held with the user, containing 

some Likert-scale statements to be rated. This enables the collection of both qualitative, 

but also some quantitative, data. Once this user interaction study is completed, the 

gathered information will be evaluated, analysed, and discussed in the thesis. All 

conclusions from this point will be theoretical and not implemented in a new iteration 

process. Based on this conclusion, possible future research will be discussed. 

  

A scenario of the user interaction study could happen as follows. Multiple participants 

in the user interaction study will be tested individually. Their goal is to complete a set of 

several linear tasks, a so-called storyline, presented to them in the smartphone 

application. The storyline will follow a specific theme that can adapt historical 

knowledge. To complete the individual tasks, three overall in this study setup, the user 

must walk, physically in the real world environment, to three different areas and solve 

problems presented to them. Each task has connections to the local history and requires 

the user to gain insights found in the current area. While the participants are completing 
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the tasks and finish the storyline, the researcher will monitor each subject and take notes 

on the different observations, problems, and thoughts that may occur. The researcher 

shall however refrain from interfering with the participant during the testing of the 

application. The final stage of the test session will be a interview with the test person 

about the application. 
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4  Conceptual Design and Explorative Expert Discussion 
This chapter presents detailed information about the first iteration of the conceptual 

application design, which is aimed to be presented within the explorative expert 

discussion. To get more informative and relevant data from the experts during the 

discussion, a visual walkthrough was created with as many details as possible, in order 

to provide the experts with an as clear as possible picture of the application’s design and 

concept. The visual walkthrough describes the complete application and was used as 

foundation for the later implementation of the digital prototype. Based on the feedback 

and insights received from the experts, changes are proposed and applied in 

consideration for the prototype implementation. 

 

4.1  Application Overview and Interaction Flow 
Figure 2 provides a basic overview about how the application’s different parts are 

linked together, and thus illustrating the overall interaction flow. As figure 2 illustrates, 

the application can be divided into eight different stages connected to each other as a 

loop. This excludes the introduction and the ending of the storyline since they are the 

two parts that are not repetitive. The different parts of the application will be presented 

in a more natural and engaging way through the narrative. 

  

The application’s interaction flow starts with the GPS-system. The application will 

provide the user with a map that marks the area of interest. It also shows the location of 

the user to help navigate to the marked area on the map. The area of interest will have to 

contain something of historical value. Once the user has arrived at the area of interest, it 

is required to look around and use the camera of the smartphone to locate their 

companion. The companion, a figure facilitating the narrative elements of the 

application, will be placed in the environment in form of an AR-marker. Therefore the 

area of interest should not be too big, and the area needs to contain some static and 

unique environmental feature, in order to make the marker easily findable. Once the 

companion’s position has been located it will be visually displayed as an AR overlay in 

the smartphone application. Once visible the user will be able to interact with the 

companion through the smartphone by tapping it. The companion will then provide the 

user with the current task. To complete the task the user needs to gather information, 

from the real world environment, somewhere within the area of interest. Once the 

information is gathered the user needs to supply the application with the correct answer. 

If the answer is incorrect the application will provide the user with some hints, which 

will lead the user to explore the real world environment again in order to find the 

necessary information. If the answer is correct, the task will be completed and the user 

will be provided with a new set of GPS-coordinates, consequently starting the 

application’s interaction loop again. 
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Figure 2. The figure illustrates the different parts of the applications looping part which concerns the 

user's interactions and tasks. The figures is explained in more detail above. 
  

The narrative aspects in the application are meant to give the user a deeper reason and 

higher motivation to complete the individual tasks and steps along the way, and 

therefore create a meaning to what they do. The narrative shall be presented in such a 

way that it revolves around the user. Martinez (2014. p.22) mentions that an author for 

interactive AR-applications must structure the narrative in a way that adapts to the 

choices a user makes, taken into consideration the terrain such as obstacles and outdoor 

spaces, this since they might affect people's choices. Taken this into consideration it 

would be possible that the environment overall can affect the narrative, for example the 

user may preferably place a huge dragon outside a castle rather than in a small 

basement. In this thesis, the environment is a huge part of the narrative since the user 

will have to interact with it, and is therefore one of the foundations the application is 

designed on. Martinez (2014. p.23) continues to claim that when planning the 

interactions, users must be taken into consideration, because of the affordances for user 

participation which differ significantly from other mediums. This presents the 

possibility to make the user engage with the application in more unique ways. Since AR 

presents a way to interact with the real world as well as the digital, Martinez (2014. 

p.24) claims that in order to maintain the illusion of the story being real, it must follow 

the rules of logic also in the narrative that is being created. Furthermore, according to 

Martinez (2014, p.24) the technology that delivers the story should be acknowledged 

and recognized as a mediator to the narrative world in order to increase the chances for 

the story to sustain this illusion in the first place. 

  

Miller (2004. p.56) mentions the possibility to use more interactive media instead of 

static words. For example instead of writing that the user walked to the area of interest 

or found their companion, the user will actually (have to) do it. This way the story 

might be more engaging, and thus might reduce the risk of being experienced as boring 

by presenting too much textual information. According to Miller (2004. p. 57), 

interactive storytelling also presents two different elements compared to the passive 

storytelling, namely choice and control. Since the story will be linear in this developed 

approach, the choices for the user will be limited, but since presented with the 

opportunities, the possibility for the user to control will play a big part in the 

application. Since the user is in control, there is a possibility that this will facilitate the 
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feelings towards the outcome of the actions. If the user fails in one of the tasks, the 

results will affect the user. However, since the user is bound to succeed by application 

design through being supplied with more hints from the companion, the user can 

experience greater enjoyment once succeeded after a few failures. 

  

Scolastici & Nolte (2013, p.273) argue that to test a mobile game you need a prototype. 

Preferably, this is done after gathering proof that the idea is good. This prototype can be 

described as a demo of the game, which should focus on the action’s the players will 

use most. Because of the time limitations of this thesis, there will be one interactive 

digital prototype. According to Scolastici & Nolte (2013, p. 272) the first step of an idea 

of a game should be roughly documented on paper. The idea of this application’s 

concept and design is illustrated roughly in figure 3. This illustration focuses on how the 

different interactions fit together, and is thus is an extension of figure 2. For the 

concrete design of the application scenario, three areas of interest that are relatively 

close to each other and contain some information of historical value need to be located. 

The GPS-coordinates from these areas need to be extracted in order to display them on a 

map and design a guiding system for the user. Once suitable areas and places of 

historical interest are selected, the tasks themselves as well as the narrative can be build 

accordingly. 

 
Figure 3: The figure maps in detail how the different parts will work together for the application. 

The area of interest will be three different places relatively close to each other. The loop will thereby be 

runned three times.  
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4.2  Conceptual Prototype 

The concept prototype, a concrete application scenario, was prepared as a presentation 

consisting of 75 slides that aim to explain the overall thesis objective and the concept to 

the experts as a visual walkthrough within explorative discussions as described in 3.2, 

Explorative Expert Discussion. The presentation is divided into different parts. The first 

five slides are providing an introduction that explains the research and background of 

the thesis. The remaining 70 slides consist of images that visualize what the application 

will look like, including narrated voice-over parts as well as explanations from the 

researcher to provide a detailed descriptions and support the understanding of the 

application to the experts. Appendix A.1 illustrates the complete presentation. 

  

The parts are introduction, geolocation, Augmented Reality (AR), choice, ending which 

are explained as follows. The introduction of the application is visualized in the images 

6 to 15 in A.1, here the application starts and you will see the companion, Carl von 

Linné, explaining the basic rules for the application. After this the application will loop 

2 parts, geolocation and AR, 3 times, present the user with a choice to continue the 

application or stop which is a part in its own, then depending on the choice either skip 

to the ending part or run the loop a fourth time before the ending. All parts except for 

geolocation and AR are meant to explain to the user what is happening in the 

application. The geolocation focus on guiding the user to the different location using a 

map while the AR part consists of locating and scanning a marker, get a question, find 

the answer and solve the puzzle. Here the user are meant to interact and make use of the 

reality around them, by reading on signs. 

 
4.2.1  Interaction Flow 

Figure 4 illustrates the overall interaction flow of the developed prototype application, 

keeping the user in focus. The area of interest is located at Linnéparken and cathedral in 

Växjö. The user starts relatively close to the cathedral by starting the application on the 

smartphone. The user would then be presented with the introduction, using sound, text 

and images, which will contain information about how the application works as well as 

information to set up the narrative. The later information was built around history about 

the cathedral and Växjö as described in chapter 4, Conceptual Design and Explorative 

Expert Discussion. The user will then be guided through the area by the application 

using the smartphone's GPS-capabilities. Once at the areas of interest the user will be 

tasked with finding their companion using the phone's camera. The companion will be 

added to the reality through the camera, thereby creating AR. Once the companion has 

been found the user will be able to tap him or her. Once done the companion will 

provide you with a question, for example “What year did Tegnér die?”, the answer 

should be available to the user by exploring the real world environment, e.g. by being 

presented as a fact on a sign. The user will then be able to submit the answer. If the 

submitted answer is wrong, the user will have to redo the last steps, but the companion 

will supply the user with more clues. If the submitted answer is correct, the user will 

have passed the task. The task system will repeat itself four times with different 

conditions, so instead of focusing on the cathedral, the application could then guide the 

user to another area in Linnéparken. When the last task has been completed however, 

the application will notify you that the story has ended, with an ending about the good 

deeds the user has done.  
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Figure 4: The figure illustrates the applications different parts with the user in focus. This is how the user 

should experience the application. Notice that some of the parts will loop as shown in figure 3. 
 

4.3  Explorative Expert Discussion 
For the explorative expert discussion four persons from different fields were asked to 

participate as experts. Each expert was individually presented with the concept. They 

were encouraged to interrupt the presentation whenever they had a question or thought. 

Each discussion was also audio recorded in order to give the researcher the possibility 

to fully engage in a conversation with the expert, shifting the process of note taking to a 

later point in time. Questions considering different parts of the application as well as the 

application’s design and concept as a whole were prepared. Two of the expert were met 

in person, while the two other sessions were held remotely using the video conference 

tool Skype with screen-sharing capabilities to present the visual walkthrough. Each 

expert provided insights and expertise from different area, concretely human-computer 

interaction, digital storytelling, guidance with focus on history specifically on Carl von 

Linné, and working with projects at the library considering new ways to attract children 

to the library and teach children about different technologies. Due to the difference in 

fields of expertise, they provided a diverse set of feedback for the presented design and 

concept, which is discussed in section 4.5, Results. 

  

To assist the evaluation of the gathered data from the explorative expert discussions, 

each session, each audio recorded discussion, was transcribed and organised into 
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different categories. The information was then sorted and structured to what concerned 

possible changes in the application as well as both future aspects and possible uses for 

the application. Proposals for possible changes kept the time limitations and scope of 

the thesis in mind. Some feedback is furthermore elaborated on in both section 7.1, 

Exlorative Expert Discussion, and 8.3, Future Work.  

 

4.4  Structuring Data 
The gathered data from all discussion was structured into different categories, 

concretely into: 

  

 Narrative 

 Historical perspective 

 Interaction  

 User interface (UI) 

 Location 

 GPS-system 

 Playful aspects 

 General comments 

 Future research 

 Other inputs 

  

Structuring the data this way facilitated the understanding of which parts could be 

changed in the application. Some of the comments provided by the experts considered 

more than one category.  

  

The categorized data was then analyzed towards prioritization and feasibility, also in 

consideration of relevance towards the thesis investigation. The different levels of 

prioritization included must do, should do, want to do, and consider to do. Based on all 

the data items, a list of changes that should be done was composed and is illustrated in 

table 1. 

 
 

  



  
 

26 

 

 

Result Status Proposed change No. 

Success Complete Change "Father of modern taxonomy" to botanical 
taxonomy 

1 

Success Complete Control and change historical information to display it 
correctly 

2 

Success Complete Doublecheck the spelling throughout the application 3 

Not 

Success 

Complete Look for a more reliant visualisation from map, 
dependent on the map provider. 

4 

Success Complete Make narrative better by changing "information denied" 
to "access denied". 

5 

Success Complete Change the ending "Bye" to something more proper. 6 

Success Complete Change his name to Carl Linnaeus (Carl von Linné) To 
reach a broader audience 

7 

Success Complete Make text tappable in the same way Carl von Linné are 
tappable 

8 

Success Complete Change locate hologram text to "Locate and scan the 
marker, then tap the hologram." 

9 

Success Complete Add more colors to the progress bar and exclamation 
sign. 

10 

Success Complete Change the narrative to include the school house? 
(Show it?) 

11 

 

Table 1. The Table shows the final list of changes that were to be made for the digital prototype, as well 

as the status and result of the change.  

 

 

4.5  Results 
The analyzed data gathered from the explorative expert discussion resulted in several 

applied changes for the second concept iteration (see table 1). Following, some 

comments towards these changes are provided. 

 
4.5.1  Map 

One of the proposed changes could not be applied in practice for the prototype (see item 

4 in table 1). This concerned the map used for the navigation module of the application. 

During the explorative expert discussion one of the experts realised that the map, used 

for the presentation and taken from Google's map system, was out-dated and thus 

inaccurate. Since the picture from the satellite was taken, they had rebuilt bits of the 

area, added a building and changed the position of a stage. This part of the application 

however are dependent on an external source, namely the map service provider, to rely 

upon on. Following this circumstance, the prototype was implemented using Mapbox 

static mapmaker (2017) instead of Google Maps (2017). 
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4.5.2  Authenticity 

To improve the application’s authenticity, some improvements were proposed by the 

experts, keeping a focus on the level of detail in the presented narrative. As table 1 

shows in item 1, the taxonomy was specified to botanical taxonomy, this change 

considers Carl von Linnés introduction, where he presents himself at slide 6, the first 

part of the introduction, see A.1. Another suggestion was to improve and double check 

the spelling throughout the application to make the application more trustworthy, see 

item 3 in table 1. Item 2 in table 1 considered the information presented to the user. 

According to the expert the user will rely on the application to present the correct 

information, and therefore it is important to present information as accurately as 

possible. Considering the historical information it was in first hand gathered from the 

information found at the area of interest, Domkyrkan and Linnnéparken in Växjö. This 

information was mainly used to craft questions and answers of the application. To 

gather additional information, articles from Wikipedia were used as a starting point. 

Since Wikipedia is not a completely reliable source, all of the information gathered 

were verified with information from Larsson’s (1991) book “Växjö genom 1000 år”, 

which is considered a reliable source recommended by one of the experts.   

 
4.5.3  Narrative 

Items 5, 6 and 11 in table 1 includes changes to the narrative in order to make it more 

consistent. The two first points from item 5 and 6 illustrate changes that aim to conserve 

and improve the narrative’s illusion, changing from “information denied” to “access 

denied”, which fits better into the narrative’s part concerning the spaceship, see A.1. 

Furthermore, changing Carl von Linnés last word from “bye” to something more old 

fashion maintains the illusion of him coming from the 1700s. The proposed change in 

item 11 aims to make the user more interested and curious by presenting the 

schoolhouse, where Linné went to school. 

 
4.5.4  Understandability and Usability 

Item 7 in table 1 concerns a change for the application to appeal against a larger 

audience by using Carl von Linnés international name, Carl Linnaeus as suggested and 

explained by one of the experts. Item 8 considers the parts of the application that should 

be responsive to the user inputs. Instead of only making the companion responsive to 

touch input, the window showing the text should be responsible as well, especially to 

not confuse or limitate the user. Item 9 in table 1 described a change to make it more 

understandable to the user about what it is asked for them to do at this point. Finally, 

item 10 in table 1 described the last change to the concept according to the feedback 

from the explorative expert discussions. By color coding the progress bar, and adding a 

yellow color for the task you are on, and a green color for completed tasks, the user 

gains a higher sense of progression through the application. Additionally, they also have 

the possibility to roughly see and understand how much more content of the currently 

told story, and thus how many more tasks, are left for them to complete. 
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5  Implementation of the Digital Prototype 
This chapter provides an overview and insights about the developed prototype 

application. First, an overview about the prototype’s architecture will be described. 

Afterwards, details about the individual key parts of the prototype will be explained. 

 

5.1  Architecture Overview 
The application was created using the game development engine Unity (2017. A) and 

using the language C# to write the programming parts. Furthermore, the application 

utilized the AR software development kit (SDK) Vuforia (2017) for Unity. As explained 

in Unity (2017. B), different scenes contain the objects of the application, they can also 

be used to create individual parts of the application. Scenes fulfill similar purposes, AR-

scenes, navigation-scenes or informative-scenes, uses the same basic framework, later 

modified to fit each individual scene. By structuring the application this way each of the 

basic frameworks was created, applied to each scene, and then put together into the 

application. In total the application consists of twelve scenes, thereof four scenes for 

AR, four scenes for navigation, and four scenes to focus on the informative aspects. 

 
5.1.1  Informative Scenes 

The informative scenes include the scene that mainly explains the rules and what 

happens in the application. The scenes start with a button shown in figure 5, the button 

aims to prepare the user for an informative scene. When the users have gone through the 

first informative scene, they will know what to expect once they press the button. For 

the buttons throughout the application Unity (2017. B) provides preset objects via the 

User Interface library. This provides a solution to directly link the function that is to be 

executed to the button's onClick function. 

 

 
 

Figure 5. The figure shows the button that indicates to the user that the following part will include a 

informative part explained from Carl von Linné’s spaceship. This button is presented before the 

introduction, the choice of continuing the application as well as before the finishing scene. 

 

Figure 6, 7 and 9 illustrate how the information is presented to the user, the information 

aims to explain what happens in the application as well as explaining the rules for the 

user. The information is explained and embedded into a script, which is also voice 

recorded and played to support the text. To read out aloud to the user reduces the risk of 

them losing interest by only reading. This is also important when there is long bits of 

informative text. The introduction consists of five different parts, where the first part is 

shown in figure 6. Since the introduction consists of several parts a back button was 
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implemented, in case the users would like to reread a part or accidentally skipped over 

one of the parts they could go back. By offering the user this option, the risk for them to 

be confused later in the application is reduced. By using the preset buttons, provided by 

Unity (2017. C), and add the 2D sprites, the Carl von Linné character and the chat 

window, the graphical elements become intractable without looking like an obvious 

button. Figure 7 and 9 visualize where the same basic framework is used as well, with 

the changes of information presented and the lack of a back button since the information 

can fit into one chat window. The example scenes shown in figure 7 and 9 provide the 

user with other buttons as the last thing before switching scenes. The buttons are 

visualized in figure 8 and 10, where figure 8 is shown after figure 7 and figure 10 is 

shown after figure 9. The buttons from figure 8 are connected to two different functions 

and start to render the next scene. If the continue button is pressed the scene continues 

to the next one, if the end this button is pressed the application skips to the last scene. 

The last screen, shown in figure 10, presented to the user uses a button that restarts the 

application. 

 

 
 

Figure 6. The figure shows the first part of the introduction. During the introduction the user can either 

tap Linné or the chat window to continue. Since the introduction is presented in 5 parts with a fair amount 

of text there is also an option for the user to go back in the introduction to reread the parts presented 

before. 
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Figure 7. The figure shows the scene presented to the user once the three first tasks are completed. Here 

the option to continue the application are presented to the user. 

 

 
 

Figure 8. The choice to continue or jump to the end of the application are presented using two buttons as 

shown in the figure. 

 

 
 

Figure 9. The image shows the last communication in the application. 
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Figure 10. The figure illustrates the last screen of the application, congratulations the the user and thanks 

them for participating. The application also presents a button in this screen that provides the choice to 

play again, which when pressed will start over the application from scene 1. 

 
5.1.2  Augmented Reality Scenes 

The Vuforia (2017) AR plugin for Unity was used for creating the AR-features of the 

application. The preset camera that is being used connects to the camera on the 

smartphone. A preset object is used for creating an AR-marker, concretely an image 

object, which is then able to react on the preset camera. Figure 11 illustrates this in 

action. 

  

To gain an understanding about the AR scenes framework, it can be divided into four 

parts. The first part explains for the user what to do by presenting a guiding text in the 

top of the screen (see figure 11). This part presents the user with the task to locate and 

use the AR system to be able to continue on through the application, creating an mini 

task. To allow users to be able to tap the hologram, which is visualized above the 

marker target and is part of the digital AR layer, the raycast features, supplied by Unity 

(2017. B), were used to detect if the input from the user's touch input actually collided 

the matched hitbox surrounding the hologram.  

  

If the raycast hit the hologram, a function would be called that starts the second part of 

the scene, “collects” the hologram, and makes the images shown in figure 12 visible as 

well as starting to play the voice over. Here the users are presented with the task, and 

provided with some relevant information to the subject. The visualization of Linné 

shown in figure 12, 13, 14 and 17 use the same functionality as the visualization from 

the informative scenes. 

  

Once the users have located the answer from reality, they can touch the collected 

hologram to submit the answer as shown in figure 13 and 14. This leads to the third part 

of the scene, where the user needs to provide the application with the correct 

information to continue. To make it possible for the user to write in an answer, a text 

field provided by Unity (2017. B) was used. The provided text field also supplies a 

preset functionality to display a keyboard in the phone once the field is clicked upon 

(see figure 15). The program extracts the information submitted into the presented text 

field and controls it against the correct answer. If the answer was right, the application 

will tell the user that the right answer was provided, else the scene will go on to part 4. 
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As seen in figure 16 the application will start the fourth part to display a text to the user, 

explaining that something was wrong with the answer in general. Figure 17 illustrates 

the hologram giving the user an additional clue where and how to find the answer. The 

application will then go back to part 2, and the user needs to find the answer again. 

 

 
 

Figure 11. The figure shows the AR used in the application. Once the camera is aimed towards the marker 

Linné will appear with additional information, explaining the user's progress.  

 

 
 

Figure 12. The picture show us the step after the hologram from the AR is tapped. 
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Figure 13.  The figure shows that the AR function still is active during the scene, while the user is looking 

for the answer. 

 

 
 

Figure 14. Once the user taps on Linné the box, containing a text that reminds the user what to look for. 

Once the box is tapped the user will be able to write in their answer. 

 

 
 

Figure 15. The figure shows the standard  keyboard presented to the user on the screen. 
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Figure 16. If the user put in the wrong answer they are presented with the text shown in the figure. 

 

 
 

Figure 17. The figure illustrate how the application provides the user with additional clues if the wrong 

answer are submitted. 

 
5.1.3  Navigation Scenes 

The navigation map system, implemented using Mapbox (2017), is based on the 

Youtube tutorial by Wolftic (2016. B), which explains the request and use of the map 

from Mapbox. The application gathers longitude and latitude from the smartphone's 

GPS-system, and sends them in the request to Mapboxs web service, together with other 

information that determine the size and style of the map. To mark the user's location on 

the map Wolftic’s (2016. C) tutorial was used. This part of the application bases the 

user's position on the the latest GPS-coordinates, and the GPS-coordinates gathered 

before that from the smartphone. These values are then put through a function, supplied 

by Wolftic (2016. A), that recalculates the coordinates to pixels that aims to match the 

x- and y-coordinates on the  map displayed in the smartphone. The function starts after 

two set of coordinates have been gathered (see figure 18). This function also allows the 

possibility for the application to move the user's marker based on the movement of the 

smartphone. The area of interest is marked by sending the map service provider a preset 

of coordinates for each location, and display them as a star accordingly on the map. This 

differs from the original idea where the area was to be displayed the same way as the 

user's position. 
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At times, the program created for the application does not work correctly. The user's 

position marker locates at the wrong positions and moves around in wrong patterns, 

which can also be the result by the GPS-system collecting somewhat incorrect 

coordinates. As Wolftic’s (2016. D) application uses a solution created to place things 

in random areas on the map based on the user's location, this thesis instead needs to use 

static positions, the areas became somewhat inaccurate. A fix for this “glitch” and thus a 

more reliable solution was out of the scope for the thesis. As this happens only in rare 

cases, the map is stable and accurate during the usage of the application most of the 

time. However, an “emergency” button was added as a small workaround. The reason 

for this is that the locations from the smartphone somewhat differ from the values in the 

map provided by Mapbox. Since the marked area is no longer an object in the 

application itself, but is part of the map as a 2D-texture, the object showing the user's 

position could not detect if it hit the marked area. The function instead controls if the 

provided coordinates from the smartphone are the same as the area’s coordinates, and 

will trigger a function that will show the user a button used to continue. Therefore the 

user are presented with the option to press the “emergency” button once they think that 

they are close enough to the marked area. The targets position as well as the user's 

position in coordinates are presented in the left- and right-top corner on the screen. This 

gives the user a more precise way to measure how close to the goal they are. 

 

 
 

Figure 18. The figure shows the navigation system. On the left the map has loaded with the gps 

coordinates from the smartphone. The right image shows how the application place a marker on the map 

based on two sets of coordinates then recalculated to a position in the map. 
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5.1.4  Audio and Graphical Elements 

The audio voice-over elements used in the application were recorded and edited in 

Adobe Audition (2017. B). To not break the narrative, the audio was mixed to resemble 

the sound from a radio. The audio was also mixed to keep an even volume through the 

application. The volume used in the scenes with the holograms were mixed more to 

illustrate the bad connection affected by the scenario, thus aiming to further contribute 

to a somewhat more immersive storytelling.  

  

For creating the graphical elements, several different programs were used depending on 

their complexity. For the background in the spaceship during the informative scenes and 

for the illustration of Carl von Linné, Adobe Draw (2017. D) was used. For the 

Graphics that uses more straight and simple lines, such as the chat window, question 

mark, speech bubble, and markers used for the map, Adobe Animate (2017. A) was 

used.  
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6  User Interaction Study Results and Analysis 
The user interaction study was conducted with nine participants in nine one-on-one 

sessions. The participants were between 20 and 30 years old. The participants had no 

contact with each other in regard to the application. 

 

6.1  Structure and Conduction of User Interaction Study 
Each study was explained and conducted for each participant in the same way. Each 

study was individual, and consisted of testing the developed application as well as an 

interview afterwards, as described in 3.3, User Interaction Study. Each study started by 

explaining the study in general, not revealing too much information about the 

application. To make the participants more relaxed, it was also explained to them that it 

was the application that was being tested, not their performance. It was also briefly 

explained to the user about the navigation system, since there were a few last changes 

and flaws considering the added “emergency”-button and the position markers 

inaccuracy as described in 5.1.3, Navigation Scenes.  Before the study started it was 

also stated that the researcher was there as an observer. 

 

The researcher’s role and responsibilities in the testing included observing and taking 

notes, supplied the user with the markers, keeping an eye on the user in the uncontrolled 

environment, measuring the time during the different tasks, and leading the interview. 

Notes from the observation as well as the interview provide the most reliable data. The 

times collected manually from the test leader are a bit unreliable based on the human 

error, since the researcher had several tasks at hand, as well as the uncontrolled 

surrounding, and the different distances between the areas of interest. A second 

researcher could assist the time measurement, or take notes in future studies, this would 

result in more accurate data collectection considering the time measurement for the user 

interaction studies. 

 

During the testing of the application, the users were given the smartphone with the 

application started. They were also provided with a headset connected to the 

smartphone. The users were allowed to start on a signal from the researcher. Once 

started the users were free to explore and interact with the application. Once they 

reached the areas of interest and should locate the markers, the researcher took out the 

markers, hidden in a bag, without further explanation to allow the users to test their own 

way1. During the study the users were also encouraged to talk out loud if they had any 

thoughts of the application. 

 

The interviews were, when possible, conducted outside in the park to help the user 

maintain their feelings from using the application. If the conditions did not allowed the 

interview to be made outside, another fitting place were chosen, such as in a car or other 

shelter from the weather. The interview was explained to the user, such as the researcher 

would read out a statement, and the user could grade it in a five point Likert-scale as 

well as adding supplemental comments. The interview contained twelve statements and 

one question about what they primarily would like to change in the application if they 

could. 

  

                                                 
1
 Due to the nature of the public space at Linnéparken, the AR-marker could not be attached permanently 

in the real world environment, but had to be placed there in-situ in-time. 
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6.2  Structuring Data 
The data collected from the user interaction study was structured and is presented below 

based validity. The most trustworthy data is presented first. 

 
6.2.1  Interviews 

The interviews can be structured into three different parts based on the statements asked 

to the users, their comments, as well as what they wanted to change. 

 

Likert scale statements 

The user valued each statement, seen in table 2, with the different values shown in 

figure 20, in the figure we can also see the result from each user while figure 19 shows 

an average value of each statement. As the results shows the user had different previous 

knowledge about both history and the area, while the users generally agreed upon the 

statements considering their interaction with the application. 

 

Statement No. 

I felt engaged using the application 1 

I had an enjoyable experience using the application 2 

I could understand and follow the introduction 3 

I could understand the navigation system and was able to find the areas 4 

It was challenging to complete the tasks presented to me 5 

I found the historical information presented to me interesting 6 

The presented narrative facilitated my engagement with the application 7 

The explored area (Domkyrkan, Linnéparken) was appropriate given the 
provided scenario 

8 

I had previous knowledge about the area (Domkyrkan, Linnéparken) 9 

I had previous knowledge about the presented history 10 

I learned something new 11 

I got curious about Växjö history 12 

 
Table 2. The table shows the 12 different statement presented to the user. The statements are numbered. 
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Figure 19. The chart shows the users average grading and standard deviation of the statements seen in 

table 2. Notice that “S.” is short for statement in the chart. Too see how many graded each statement see 

figure 20. 

 
Figure 20. The chart shows how the users graded the different statements seen in table 2. 
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Comments 

Figures 21 to 33 show the different comments from each of the study participants, 

structured as a list belonging to each specific statement. The participants were 

encouraged to further elaborate if more details or explanations were needed for the 

researcher to make sense of their feedback.  

 

 
 

Figure 21. The figure shows the comments from 8 of the 9 users. One of the user did not add a comment. 

 

 
 

Figure 22. The figure contains 8 comments to the second statement, once more one of the user refrained 

from answering.  
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Figure 23. The figure shows a statement where 8 of the 9 users had an urge to comment. They also left 

quite a lot feedback on the topic. 

 

 
 

Figure 24. The comments to the statement in the figure, aims towards the learning curve the users going 

through. Were the navigation system gets easier once the user has experienced and used it the first time. 
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Figure 25. One of the comments left by the user propose that there might be a need of clarifying the aim 

of the application, based on the believe that reading the signs, that supplies the user with the answer were 

cheating. 

 

 
 

Figure 26. The statements from the users supports a general understanding that the historical information 

was somewhat interesting. 
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Figure 27. The comments shows that the user had different thoughts about the narrative and the function 

connected to it.  

 

 
 

Figure 28. The users comments propose that they all found the area appropriate for the applications 

scenario. 
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Figure 29. The users comments describe their different previous knowledge of the area. 

 

  
 

Figure 30. The users seemed to generally have some knowledge of some  of the things but not all of them. 
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Figure 31. The users comments aims towards that all of them learnt something new. The last comment 

claims he did not learn something new according to the historical information but on further investigation 

the user could recall some information. 

 

 
 

Figure 32. Most users seems to have become interested in Växjö history, they also seem to need some 

help if they are going to learn more, in a similar way as this application. 
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Figure 33. During the session seven users finished with these comments. 

 

Proposed Changes 

Feedback on proposed changes are presented in figure 34. Although the users were 

asked to name one thing, a few users took the opportunity to name multiple. The 

changes proposed by the users also show that the users likely focus on different 

elements of the application, it’s design, concept, and implementation. 
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Figure 34. The figure shows the changes the users would like to see first in the application. The changes 

are structured after closeness to each other. 

 
6.2.2  Observation 

The data from the observations were written in a notebook during the tests. These notes 

were later structured into lists sorted by each user, and are presented in appendix A.5. 

During the observations, a few patterns in the users’ interactions with the application 

were noticed. Most importantly, there seems to be a learning curve during the usage of 

the application as well as a common misunderstanding in the question considering Saint 

Sigfrid. 

 
6.2.3  Time 

The users task completion times were measured with a timer. The times are slightly 

inaccurate, depending on the human error factor to take the time, which also led to one 

lost measurement of user 3, see figure 35. However, the times provide an overall rough 

understanding of how long it took the participants to complete the presented storyline 

and tasks, and thus walk through the application. The times were taken with a 

stopwatch, and then written into lists to create an understanding to connect the time to 
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each part of the application. All times are presented in detail in appendix A.6. To get an 

general overview over each user's total time compared to the average time it took the 

users to get through the whole application, as well as each part, see figure 35 and 36. 

 
Figure 35. The figure shows a barchart over the time it took the users to complete the application, 

rounded off to the closest minute. User 1 had the highest time of 29 minutes while user 4  had the shortest 

time of 17 minutes. Due to circumstances user 3s time did not got measured. 

 

 
Figure 36. The figure shows a barchart with the average time the user needed to complete the application 

as well as the average time for each task. The chart also show the standard deviation for each 

measurement. The time used is rounded off to the closest half minute. 
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6.3  Results 
The data collected in the Likert scale statements shows that 7 out of 9 users had pretty 

good knowledge about Linnéparken and Domkyrkan. One of the users claimed to 

disagree to the statement. This participant did know where the park was located, but did 

not know the name of the park. The comments show that some users had a new 

interaction with the park through the tested application, even though they had good 

knowledge about the place beforehand. The users also seemed to be glad to either have 

been to the park for the first time or to have the opportunity to gain new insights about a 

place they have often been to.  

  

The evaluation of the statements also shows that the users did have different knowledge 

from the historical perspective. Nevertheless, all of the users found the presented 

information interesting. Furthermore they claimed to have learnt something new. The 

comments about if the user got curious about the history of Växjö presents overall an 

interest of the user in presented information. All participants seemed to have fun 

gaining new insights. Two of the participants stated clearly that they would like to learn 

even more if the information would be presented in the way the application did. 

  

The observation of the users showed that there is a learning curve considering the user 

operating the application. The user usually struggles more, makes the most mistakes, 

and wrong assumptions in the beginning of the application. Once they learned how to 

use the application and become more familiar with it, the user found it easier to interact 

with it since it follows a certain repetitive pattern (see interaction flow described in 4.2, 

Conceptual Prototype). The navigation, AR-scanning, and the searching for information 

were mentioned by some users as challenging parts. However, looking at the task 

completion times as presented in 6.2.3, Time, the time differences between all users are 

not significant, which disapprove to the application being easier to understand. One 

common misunderstanding by the users to include the title “Sankt” (saint) in the answer 

when the application is asking for the name Sigfrid, who is a saint, resulted in some 

confusion. Another reason that the times might provide a false illustration of the user's 

learning curve is that within the first two tasks the user gets used to looking for statues, 

while in the third task the user needs to look for a more modern variation of a sign. 

Once the sign is found, there is a lot more text on it to read as well. Consequently, the 

times for the different tasks are not comparable with one another. There also occurred 

some challenges with the last task, due to hard readability of the answer on an old and 

torn plate sign.  

  

The overall duration of the users to complete the storyline and its tasks was around 

approximately 21 minutes, see figure 36. One of the cases took up to nearly 30 minutes. 

A few reason can account for the difference in this case. This study was conducted in 

the least beneficial weather conditions compared to the other studies. The wind was 

strong enough to make the user lose balance. It was the coldest day too, with a little 

rain. The user was also unfamiliar with reading maps, resulting in taking more time for 

the navigation parts. The user did however manage to get to the locations, while 

learning how to read maps at the same time. 
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7  Discussion 
This chapter discusses the results of the different research approaches, concretely the 

explorative expert discussion, the technical validation of the developed prototype, and 

the user interaction study. Furthermore, the results are put into context regarding the 

initially stated research questions. A more general discussion will provide some 

thoughts and comments towards aspects that do not relate to the prior chapters. Finally, 

there will be a discussion that reflects on the work conducted. 

 

7.1  Explorative Expert Discussion 
The explorative expert discussion provided a vast amount of data in addition to the data 

concerning the eleven immediate changes applied to the digital prototype as described 

in chapter 4.4, Structuring Data, and 4.5, Results. Some of the proposed changes by the 

experts were chosen to be ignored for the practical implementation of this study because 

of different reasons, such as being out of scope for the project or being considered 

irrelevant. 

 
7.1.1  Discarded Changes 

One of the experts proposed to implement a loading screen that presents additional 

relevant information given the current context and scenario. Although this is an idea to 

consider, the application actually does not require any loading screen. The amount of 

information the application need to render is rather small, so it seems unnecessary to 

implement a loading screen manually, as this would result in more work during the 

development as well as adding extra time to the user interaction study.  

  

Another expert also proposed to implement the boarding school Carl von Linné 

attended into the application as a station and task, since it is a place holding very 

relevant historical information. This idea was discarded reasoning the position of the 

school was rather off track and too far away from the rest of the historical places of 

interest. The school however was also mentioned by another expert, who proposed to 

just mention the school from a specific area of interest. The school can be seen from 

within one area of interest and are mentioned in that specific area, this way the school 

was implemented into the narrative part of the application. Two of the experts also 

recommended that the application should aim towards containing and inform people 

about more rare or special information in addition to the core information actually 

required. The school is a small example of this as well. One of the experts also 

explained that there was a big golden “S” inside the cathedral that is believed to be the 

resting place of Saint Sigfrid, who had the first church built during the 11th century. 

This is a interesting idea that could attract a lot of users, but was not further considered 

nor implemented, since the conversation with the companion would be longer as well as 

the time spent to actually interview people, conducting research and acquire this 

information would be too time consuming, and thus out of scope for conducting the 

study.  

  

Another recommendation from the experts was to change the position of the last task, 

considering the 24 classes that Linné divided the plant kingdom into. The new position 

should be closer to the actual flowerbeds in the park containing the different classes. 

This way the user would actually be able to visualize what they learnt, and it would 

benefit the narrative. This change was discarded because there were no other sign found 

nearby the flowerbed that could supply the user with the answer from the real world 

environment. Thus, this change would interfere with one of the core aspects of the 
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application, which is letting the user explore and interact with the real world 

environment. 

  

Two of the experts also discussed the motivating factors for users to find the application 

interesting. One of the experts mentioned that the interaction system is really basic. The 

expert continues to explain that the simplicity probably would be suited for kids, 

teenagers, and young adults, and could be applied to schools. The expert believes that 

there could be an educational value in this sort of application, and argues that schools 

would need something similar. Another reason besides the application’s simplicity is 

the quest system according to the expert. This is an interesting point of view and also 

supported by statements of other experts. Further elaboration of this line of thought will 

be described in chapter 8.3, Future Work. The expert continues to speculate how this 

sort of application could appeal to older users as well, and proposes some more social 

aspects such as implementing scores to share and compare towards each other using 

social media. This would be an interesting aspect to implement, and the possibility for 

the user to show their level of progress would make the application more attractive.  

  

Another way to make the application more appealing could be to implement an 

experience and reward system. This would supply the users with a sense of progress and 

reinforce positive emotions once an area is completed. This would also give the user 

additional reasons to do more quests. The rewards could be applied in virtual goods to 

use for an avatar and change the avatar's appearance, the experience could be a visual 

translation of the knowledge the user have claimed by doing tasks in the application. 

Other experts touching this subject discussed something similar. The application needs 

a more exciting aspect as well as a reward system to appeal to a larger audience of 

users. However one expert also discusses the possibility to use this application as an 

introduction to people interested in learning more. The application could, once the quest 

line was completed, guide the user to where they could gain more information (“further 

reading”), and find more relevant activities to do, even guide the user to different 

associations to join if they are interested. Although this is a great usage for the 

application, it requires the user to have a deeper interest for history and information to 

find the motivation to look into the information. These thoughts would have been 

interesting to implement into the application to examine, however the work required 

would be enough for a separate research in itself, and were thus considered out of scope 

to be practically investigated in this thesis.  

 
7.1.2  General Discussion 

The nature of an open general discussion provides the opportunity for the experts to 

give feedback or comments that do not necessary aim towards improving the 

application, but rather evaluate, speculate about the usages or possibilities for the 

application, among other things. 

  

Considering the narrative and storytelling perspective of the application the general 

opinion by the experts seems to be rather positive. Three of the four experts addressed 

the topic beyond the changes. The experts mention that it is good that the story is 

presented with both text and sound, which makes it easier to follow. In addition it was 

fun, playful, and gave the user a meaning to do things. The background itself created a 

fun and engaging meaning to the tasks. The experts also think that the way the 

conversations are written and told make it more fun for the user to learn in addition to 

making them think and process the information to define the answer. The experts also 

claim that the narrative makes the application move forward, which helps the user to 
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find the motivation to continue on through the application. One of the experts also 

mention the usefulness of dividing up the introduction into 5 smaller parts, to not 

overwhelm the user with information. It was also mentioned that the storytelling 

intrigues the experts, as well as having other parts that are easily relatable to familiar 

concepts in modern human society, such as the connection breakups that could be very 

similar to a smartphone with bad connection. Considering the expert statements it 

seemed the narrative part of the application achieved its purpose. The experts felt 

enthusiastic and willing to continue through the application, partly because the 

storytelling reinforced the presented experience. 

  

The experts also provided a few thoughts related to the historical perspective of the 

application. While history can refer to a broad amount of events or people, one expert 

found value in adding a more recent event, such as the storm “Gudrun”, to the third task 

in the application. The natural disaster had such a huge impact on the landscape, which 

creates a historical value and is therefore worth to mention. This also proposes that 

history do not need to be several hundred years to be worth of mentioning. Another 

expert claims that covering one historical figure in a session as this would be too small, 

therefore it is better to cover a few historical figures and events to give the user a 

overview. For the more interested participants, it would then be possible to read about 

the information on the Internet. Yet another expert compares this concept towards 

Pokemon Go, mentioning the challenge of the application being very popular and other 

applications, like the presented prototype, being compared to it. In contrast to the 

prototype, the expert explains that in this solution the user gets real world information, 

the user wants to gain new insights and learn more. The user both goes through a 

learning process with information that could come in handy in their future. This 

supports the thesis’ aim towards using the presented technologies in a way to raise 

interest and curiosity as well as knowledge, while guiding and showing users different 

real world places. 

  

One of the experts mentions that the interactions in the application probably are aimed 

towards a younger population, since an older one might, arguable, encounter different 

challenges. The interface itself could be fine. The expert claims that if there is a button, 

people understand that they should tap the screen. The trouble for an older population 

would rather concern the concept of questing and advancing through the application. 

The expert also mentions that the interaction with reality is an interesting aspect, 

compared to sitting down and using a search engine over the Internet. Here, the user 

actually has to find and search for the information in the real world environment. If they 

fail, they will have to try again in order to proceed. The application will not supply the 

user with the answer. This aspect is also interesting to be introduced to schools 

according to one expert, in order to craft a more playful learning and explorative 

experience. The application also requires the user to pay attention to what they are 

reading if they would like to find the correct answer and proceed. This is also an 

encouraging system since the user only can proceed if they find the correct answer. If 

they supply the application with the wrong answer however, they will not get punished. 

Rather they will be able to try again immediately as well as gaining a clue to help them 

on the way. One of the experts acknowledges the provision of a clue being a good and 

motivating element, as it does not supply the users with the answer but helps them. The 

expert also mention the usefulness in providing a clue to avoid the user getting 

frustrated over getting stuck on a task. 
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Another expert also reinforces the expert's statement considering the population that 

would understand the application easier. The expert mentions that the task system 

overall looks good, however it almost requires the user to have earlier gaming 

experience. This fits into other expert statements that a younger population would 

understand the questing system more likely. The experts also experienced the learning 

curve of the applications interaction system to be understandable, if compared to many 

other games it can take up to half an hour to understand the interface. After one loop of 

the overall interaction flow, the expert had understood how and what to do during the 

different steps of the application. Considering these statements, a younger population 

with previous experience in digital games should be able to use and understand the 

application rather quickly and without any major difficulties. However the basic and 

simple interaction could also be understood by an older population, perhaps just not as 

quickly. 

  

Considering the choice of location, two experts believed the area to be well chosen 

based on being central in the city and containing a lot of historical information in 

several different categories at the same time. The other two experts commented on the 

location as well, but from the navigation systems point of view. On a map it would be 

easy to visualize where you actually are and navigate that way. The markers 

functionality would as well contribute to the users navigation through the application. 

All of the experts believed the area to be a good place for the application. The area also 

provides the possibility to create a linear navigation to occur between the different 

positions the user need to get to. The area itself would seem like a ideal place for the 

application. Additionally, the area does not contain any car traffic, which also reduces 

the risk for users getting hurt during the study session, as their senses might be affected 

by concentrating to much on the smartphone application.  

  

Two of the experts also commented on the playful aspects of the application, 

mentioning that it is the story that introduces the user very well to the application, 

describing that other similar applications are missing these kind of playful aspect. Both 

of these statements regard to the need for the user to be motivated in some way, raising 

interest in the application as well as motivation to visit the places. One of them also 

mentions the popularity of AR-based applications, but comments on the knowledge the 

user actually gets from using it. The same experts continue to mention that the task 

system itself seems to be on a good level, as the person using the application probably 

wants to learn a thing or two during the process as well. Based on this statement, it 

indicates that the user will have an entertaining session using the application and based 

on their previous knowledge might learn something new at the same time. One of the 

experts also predicts the usefulness of the clue system since the user requires to read a 

lot of information in some of the tasks. Since the user also might get used to search for 

years that can stretch back a few hundred years during the tasks, they might be confused 

on the later task, where the answer with 2015 is more recent as compared to earlier ones 

reaching back into year 1746. 

 

7.2  Technical Validation 
Due to the nature of the application’s concept and implementation, it required the 

developer, thus researcher, of actually being on site for the testing of the application’s 

features, especially in regard to the GPS-features. Thus, testing application can become 

a rather tedious and time consuming task. During the first test runs of the application, a 

few unknown problems came to light as well as some predicted problem got confirmed. 

One major problem with the application was the miscalculation considering the map as 
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described in 5.1.3, Navigation Scenes. The map used to be displayed on the smartphone 

was not big enough, and it were too zoomed in. This led to a major problem and caused 

some confusion in the navigation part between the second and third area of interest. The 

real world distance between these two areas was too big, and could therefore not be 

shown on the map, which left the user without any idea where to go. To solve this 

problem an arrow was implemented to the navigation part of the application. This, 

static, arrow pointed the user towards the next area of interest and guiding them there 

until the area could appear on the map.  

  

Another challenge during the initial application testing was revealed considering the 

AR-markers. For the development of the application, an image, representing the motive 

of the marker, was presented on a tablet device, instead of a printed version. This went 

fine during indoor testing, but once outside the reflection from the tablet device’s screen 

made it hard for the application to read and recognize the image. Consequently, all 

markers were also printed on paper, which ultimately decreased the reflectiveness and 

enabled the application to recognise the AR-markers more reliably. However, The 

application still had some struggles to recognize the AR-marker images in case of 

uneven lighting or other environmental impacts. 

  

Some problems had been predicted and prepared for during the development of the 

application. The event that would trigger once the user were on the marked area, 

comparing the coordinates gathered by the GPS-system of the smartphone with the 

coordinates used for placing the marker, were problematic. The event was too hard to 

trigger, since the coordinates were very specific and turned out hard to match with each 

other. Another factor reinforcing this problem were the coordinates received from the 

GPS, which could slightly differ some with the predefined coordinates used for the 

areas. Yet another factor was the positional updates from the smartphone, which could 

be slow and sometimes unstable. This problem was solved beforehand on the software-

side by implementing an emergency button that the user could tap on once they believed 

they were in the desired area. This solution also reasoned in that the marker showing the 

user's position were rather unstable as well. However the additional information the user 

received in form of the map were considered to be enough for the user to navigate, 

thereby finding the area on their own and not relying too much on the GPS-capabilities.  

  

As previously mentioned, the navigation system had some problems as well. This was 

due to different reasons, but nothing more than mentioned was done to improve it as 

part of this study. The reason for this was the time limit and scope of the project. The 

navigation system was however considered good enough for the users to navigate. The 

navigation system's biggest problem however was the graphic indication that showed 

the users where on the map they were. This part had problems such as loading slow, 

experience some bugs at times, causing the marker to jump around on the map as well 

as being inaccurate. This behaviour is expected to be improved in later versions of the 

used Mapbox web service. 
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7.3  User Interaction Study 
The user interaction study provided a vast amount of data in different categories. The 

data presented in chapter 6, User Interaction Study Results and Analysis, is the 

foundation for several interesting discussions, even beyond proving the application’s 

concept and design. 

 
7.3.1  Likert Scale Statements 

The Likert scale statements are shown in figure 19. The users seemed to agree that they 

all felt engaged and had an enjoyable experience using the tested application. The 

feeling of engagement by the users seemed to be related to the fact they actually 

enjoyed themselves using the application. The straight forward, easy going, and playful 

approach of the application seemed to make the users relax as well as having fun at the 

same time. This is also in line with earlier predictions and feelings by the experts 

considering the enjoyment for the concept.  

  

Most of the users also reported that they understood and could follow the introduction 

fairly good. One of the users however differs in grading the statement as “neither” 

compared to the other users. The user explains that it was a bit confusing at first, but 

then learned during the usage of the application. The user is rather discussing the 

interaction than the actual information. This is also in line with the earlier statements 

from the experts considering the learning curve of the application’s interaction flow, 

that through the first or second loop of the task system the user probably will learn how 

to use the application. 

  

Considering the navigation system nearly all of the user agreed that they could 

understand and navigate to the areas. Again one statement differs claiming that 

everything was fine except the glitches and delay of the user's position. These two 

reasons made the user chose a slightly lesser grade. However this was somewhat an 

interesting result considering the navigation system being the most problematic part of 

the application, including some glitches and delayed updates. It might be a possibility 

that the users actually enjoyed the challenge presented to them by navigating by 

themselves using a static map and not relying too heavily on the GPS-features and live 

updates on the presented map in the application. The only actual reason for one of the 

users grading being different relates to technological improvements rather than hardship 

overcoming the challenge. Of course this also reinforces the earlier experts statements 

that the location is well chosen, because of the clear and obvious landmarks located in 

the area. 

  

None of the users reported the tasks to be particularly challenging. However 

investigating this statement further, this does not seem to be a negative comment. The 

users comments on earlier gaming experiences being helpful in understanding the tasks. 

Some users also states that the tasks are quite well balanced in terms of their difficulty. 

Not being too hard is a good thing in the sense of not causing frustration for the user by 

not being able to complete the task, while not being trivial and thus letting the user get 

bored at the same time.  Of course the possibility for the user to be able to find and read 

the answer in reality did make it possible for the user to complete the tasks, as long as 

they actually read and payed attention to the information. However the users also 

seemed to find joy and being engaged while finding the answers to be able to process 

through the application based on the researcher’s observations. 
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Several of the users experienced the historical information presented to them being 

interesting. The users grading this statement the highest had some interest in history to 

begin with, while the user grading this statement lower than the others commented the 

personal lack of interest for history in general. However none of the users disagreed on 

the statement completely. This leads to an indication that the presented information and 

scenario had a general appeal to the public, based on the nine participants.  

  

When stated that the narrative facilitated the users engagement with the application 

most of them seemed to agree. However, it was stated that during the introduction there 

should have been a possibility to mute the companion in order to read in silence at own 

speed. The user did not wish for the sound to be removed completely, just the 

possibility to mute and be able to reread parts of the introduction, since it was a large 

amount of information. Which is feasible to apply and implement in later versions of the 

application. Some users also added that they enjoyed the story and found it rather funny, 

also proven by their laughs during the use of the application. Furthermore, other users 

mentioned that being out in the nature enforced the narrative aspect adding to the 

enjoyable experience, even if, as in one case, the weather was cold and stormy with 

some lesser rain. Some other comments also addressed the amount of information 

presented in text as being a bit too much. The voice-over elements assisted the user with 

understanding and paying attention the content, as the companion was actually 

speaking. Overall the users enjoyed the narrative. 

  

All of the users were in an agreement, together with the experts, that the explored area 

was appropriate for the provided scenario. The users mentioned that it was a area with 

historical value in Växjö as well as contained a vast amount of information appropriate 

for the application. The users also commented on the visual appeal of the area. 

Furthermore, the users also reported to have different levels of previous knowledge of 

the area. All of the users knew where the area was located and some of the users had 

been walking in the area before. A few users did not know the name of the park itself, 

and claimed to not have set foot in the park. All of the users however enjoyed the 

experience of being in the park. The users that have been there before enjoyed actually 

doing something different in the park, while other users, that never have been to the 

park, had a positive first experience and felt happy to actually be in the park, seeing the 

user interaction study as a meaningful opportunity to actually visit it. All of the users 

added that they actually seen or experienced something new during the test session. The 

more frequent visitors to the park mentioned that even if they have been in the park they 

had not really payed any attention to the monuments, signs or historical information. 

This also supports the applications aim to show people the places of historical value 

both for new visitors, who receive a completely new experience, as well as recurring 

visitors, who realized new things about the area and thus gained some new insights. 

  

The users had very varied previous knowledge about the historical information 

presented to them. Some had next to none information, and a few of them knew about 

the person's and historical facts presented in the application. All of the users had 

experienced the storm Gudrun as well, and thus knew about the storm. However, almost 

all of the users claimed that they had learnt something new through the application. One 

of the users disagreed with the statement claiming that the lack of interest affected the 

learning capabilities. On further questioning and investigation however the user could 

actually recall and have a conversation about the majority of the information presented 

through the task system. This was an interesting finding, since the user was set on not 

having learnt something because of history not being appealing. However by having to 
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interact, read, and process the information, it seems that some of the information was 

remembered by the user. Another interesting aspect was that even with good knowledge 

about both history and the area, users seemed to all have learnt something new. When 

rating the last statement about if they got curious about Växjö’s history, the users 

provided several different grades. Some realised just how much history Växjö actually 

has, which they did not think of before. The users with previous interest in history 

tended to grade the statement higher. If we compare with one of the expert's statement 

that this could be an introduction to history for the people who are interested, it seems to 

be a legitimate use for the application. However, the general opinion of the users 

seemed to be that even if they got curious about the history, they were probably not 

going to sit down to search and read more about it by themselves. If the users were to be 

presented with the information in a similar way as the application however, the users 

seemed to be more inclined to actually learn more. The users that got less curious about 

the history would however be willing to use the application more for the fun aspect of it. 

This would make the historical information a side effect of using the application. Even 

if the users themself are not interested in the history, it would be possible to present it to 

them in this way.   

 
7.3.2  Comments 

Reading through the comment sections of the interviews, it seems that the GPS-system 

would be the part of the application that needs most attention in future iterations. Even 

if the users all agree that they had a pleasant overall experience, many of them mention 

the navigation system. When investigating what the user considers the most important 

part to change in the application, eight of the nine user interaction study participants 

mention changes considering the navigation system. Some users wanted to be able to 

zoom and move around the map. Others would like the map to not be static, it should 

rotate accordingly to the users positioning. The users also wanted the bugs to be fixed. 

The users were encouraged to mention more things to change in the case that the 

navigation system was fixed. The one user that did not mention the navigation system's 

performance, mentioned that the emergency button used should be bigger and clearer to 

see as well as the user would like to add more tasks. This points towards that the user is 

enjoying and engaged in the application as well as showing a desire to continue using 

the application. The application reached the goal of encouraging the user to continue 

exploring. 

  

The users also seem to agree that this way of interactive entertainment was appreciated 

in the sense that they could walk around outside, instead of sitting at home in front of 

the computer or some other device. The users also seemed to think that the historical 

perspective was fitting for this type of application and commented positively on the 

learning aspects. To be able to be outside also contributed a lot to the enjoyment of the 

experience, considering the weather were enjoyable.  

  

According to the users comments, there seems to have been some additional confusion 

concerning different parts of the applications interactions. However, all the user did not 

experience the same problem. One of the user mentions that there were a bit of 

confusion in starting the application, believing that the button were a loading screen 

until the user tried to actually tap the screen. Another user mentioned a different 

problem with the same button, but when it was presented after completing task 3, 

believing that the application was finished until actually trying to interact with the 

screen, realizing this was not the case. Similar minor problems were reported by 

different users. These reported minor confusions also had in common that the user 
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learned how to use the application while interacting with it. This erased the user's 

confusion in the long term, and therefore solving the problem. Since the same parts are 

not mentioned by several users they are probably not reason enough to change the 

interaction system, as studies with more users would be needed to find usability flaws. 

 
7.3.3  Observations 

The observations provided information contributing to a better understanding how the 

users interacted with the application in action. The user that seemed to spend more time 

reading and studying the introduction as well as the questions seemed to perform better 

in interacting with the application and finding information. Users that did not spend as 

much attention to this information could get a bit confused about  what to do in the 

application along the way. This lack of attention could also disrupt the user's ability to 

find and submit the answers. The user could miss details that were vital for the correct 

answer. 

  

During the second task all of the users submitted the wrong answer at least once. The 

application was not clear enough in explaining that it wanted the name itself and not the 

title of the person used for answer, “Sankt Sigfrid”, where “Sankt” is the title saint in 

english. Since all of the users entered “Sankt Sigfrid” and since the answer is not wrong, 

the users actually supplied more information than needed for the correct answer in order 

to pass the task system. This should be changed as part of a better answer validation 

result set. The reasoning for this is that all the user got stuck on the same spot and a 

more forgiving application could hinder further frustration for the user. This was also 

actively proposed by one of the users. 

  

The observations also indicate that the users understanding of the application improves 

with the time spent on interacting with it. The users seemed more confused in the 

beginning during the first task. Once the users got to the second task, they had a better 

idea what to look for. This improvement however is affected by the answer being wrong 

for all of the users by adding “Sankt” in beginning of the name. The information the 

user located however were correct on the first time. The users also learned how to 

navigate better during the usage of the application. The more time they navigated to a 

new place the better they seemed to perform. This allows another interesting aspect 

considering the earlier statement about learning possibility to teach people navigation, 

which is a beneficial side effect. During the navigation part for the third task, the user 

got somewhat confused what to look for. In the both earlier navigation parts the users 

were to find the information at different statues in the area. This learned the user to look 

for an area containing a statue. Within the navigation towards the third task however, 

the answer is located on a sign. This caused the users to become insecure on what to 

look for in the area, often missing and walking past the area. In this navigation process 

the users usually tried to locate the area on the map instead of looking for the landmark. 

The users did not show any struggle however during the last navigation part, the 

landmark was easily recognised by all the users. 

  

Within the application, after completing the third task, each user was presented with the 

 choice to either continue using the application voluntarily, and thus complete also the 

last task, or to end the application, thereby jumping to the end of the application and end 

the user interaction study. All of the nine users chose to continue the application and 

experience the full version. This further indicates that the users were engaged, 

interested, and curious enough to actually take extra time completing the last part of the 

application. 
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7.3.4  Time Measurements 

The time measurements assisted in creating an understanding about how long it took the 

participants to complete the  application. During the time measurement the data for one 

of the users were lost resulting in eight measurements. Seven of the nine user interaction 

studies show that the application took between 17 to 24 minutes to complete, with a 

total average time on 21.5 minutes, see figures 35 and 36. The eight user finished on a 

time around approximately 30 minutes. The time difference between this user and the 

others can most likely be related to the weather conditions as described in 6.2.3, Time. 

This weather had a major impact on the user's performance and focus through the 

application resulting in a time that differs greatly from the rest of the users. 

 

7.4  Research Questions 
The aim of the research conducted in this thesis was foremost to investigate the two 

research questions as defined in 1.3, Approach to Solution. The conducted work and 

gathered data enable to provide answers to these research questions. 

 
7.4.1  Research Question 1 

 

How does a narrative driven application, affect the user's 

curiosity about places of  interest and historical value?  

 

The first research question concerned the narrative driven part of the application. The 

data collected from the user interaction studies propose that the narrative affected the 

users in several different ways. The users commented on the aspect of being outside as a 

positive thing, amongst other benefitted the application by creating a harmonic scene as 

part of the narrative. Other users enjoyed the scene in the term that it were different 

from sitting inside in front of the computer. This indicates that having a scene based on 

reality, instead of a virtual scene as in most video games, can encourage the users to go 

outside and actually visit the places of interest and historical value in order to use the 

application. One of the users also enjoyed to be part of, and thus integrated in, the story 

as one of the main characters, in comparison to more passive media, where you follow a 

character. This creates curiosity and motivation for the user to visit and interact with the 

places of interest and historical value. Most of the users also believed that the narrative 

facilitated their engagement with the application. This could benefit the users interest in 

visiting the places as well. The users who were familiar with the area also mention to 

experience the place in a new way, allowing them to pay attention to the places of 

interest containing the historical information that, until this point, had gone unnoticed 

by them. Other users were happy to set their foot in the park for the first time and 

experience the park, which in itself is a place of interest and historical value, mentioning 

they only passed by the area before. One of the users also explicitly stated the 

experience of curiosity for the existing history in Växjö. Several of the users also 

commented on the story being presented to them was funny and engaged them in their 

tasks. The study results also indicate that most of the users enjoyed the application and 

would like to do something similar in other places, e.g. in order to have a new tour. The 

users also claimed that they could be willing to learn more history if it were to be 

presented in the same or very similar fashion as this application presented it.  

  

This indicates that the users got more curious about places of interest and historical 

value, as they would also visit more of them if there was an option to interact with them 
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in this way, e.g. if they were close by such a place, or were out traveling. In conclusion, 

this can be interpreted as a raise in the users’ interest for this sort of places. The 

narrative also seemed to affect the application as a whole by reinforcing the user's 

enjoyment while completing the story. However the users did not seem to think of the 

application as an entry point to more historical information, rather they seemed to think 

about it as a way to gain general knowledge about several different things. 

 

7.4.2  Research Question 2 

 

 How can an application, based on geolocation and augmented 

 reality be designed with the purpose to raise interest, knowledge 

 and guide users to specific places? 

 

Concerning the application’s features to guide users to specific places, the implemented 

map and navigation system were sufficient. This based on the fact that all the users 

managed to complete all tasks presented in the application, even the voluntary fourth 

one. The navigation system could however be improved, but the design was a working 

concept. By improving the GPS part of the navigation, the users would have an easier 

time reaching the different locations, which would also prevent the risk of the user 

losing interest due to an incomplete application. The results of the user interaction study 

indicate that the navigation system was a good base to start, but technological 

improvements need to be made, such as making the map clearer and more interactive, 

the map being able to rotate, a navigation arrow to bridge distances between far away 

areas, and to optimise the GPS-features to perform better. The users would also be more 

secure that they arrived at the correct area if the application would supply feedback to 

the user. Overall the design for the navigation system did meet the requirements needed 

to guide the users to specific places. 

  

The marker that was used to integrate the AR-layer did help the user to find what to 

look for once they arrived in the area. This way the AR-marker helped guide the user to 

the specific places by providing a visual clue in order to find the correct answer. If 

further developed, the AR-features could, instead of supplying a visual clue by the 

marker, guide the users the last part by appearing on the point of interest itself. AR as a 

technology was also a useful feature to raise the user's interest by visualizing something 

appealing to the user, who mentioned enjoyment and entertainment for this specific 

part. The implemented AR-features also visualized a progress bar along with some 

additional information in the user interface, which gave the user a sense of progress, 

helping to maintain the user's interest. Conceptually, AR also had a key function with 

being the trigger for presenting the tasks to the users, which allowed the user to interact 

with reality to find answers, thus creating a valuable bridge between digital content on 

the smartphone and the real world environment. The interaction with reality gave the 

user's knowledge about different events presented by the hologram through the AR-

layer. This interaction with the real world environment, as well as the fact that the user 

actually had to find the answer in it, seems to have contributed to a raised interest in this 

specific places during the usage of the application. The study also shows that the users 

had gained new insights about the places after completing the application as well as 

experienced something new in the area. The AR-features seem to have achieved its 

purpose as well. 
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7.5  General Discussion 
The application overall seemed to engage the users and create interest for the users 

while raising their knowledge and awareness about history as well. Other possibilities 

for this application has been discovered too. The data collected has shown that there is a 

possibility to use these technologies for several other areas than pure entertainment. 

There have been discussions about the possibility to either apply this technology to both 

tourist purposes as well as for learning scenarios in schools in several different ways. 

Considering the success of the user interaction with the navigation system, even keeping 

in mind the challenges with the GPS features of the implemented prototype, this could 

indicate being useful for learning navigation, since the users themselves showed 

improvements in navigating through the area using the map during the user interaction 

studies. The work conducted in this thesis also provides an idea about the amount of 

work needed to apply this in a larger scale. The technologies could be applied to several 

different areas, however each requiring further research beforehand on information and 

value to show, as well as evaluation of the area that should lend itself as real world 

environment for the context and scenario. The application shows however great 

potential, reinforced by comments from both users and experts. Some of them also 

believe that this kind of technology will be necessary in the future, considering the 

advancement in recent technologies, and the need to engage new generations in 

different areas. 

  

Considering the potential learning capabilities of the application, where eight of nine 

users claimed to have learned something new, and the ninth one had gained new 

insights about the information presented, this can be considered an interesting find. 

Burke (2014) claims that people can learn and memorize things effortlessly if the 

motivation is closely tied to the acquired skill or knowledge. Burke (2014) also explains 

that to reach a long term goal can be a hard task, but by dividing it into smaller parts, 

with more short term motivational goals, the long term goal can seem easier to achieve. 

The users might not have the motivation to learn about this historical information, but 

by using the application their motivation will be to complete the task. To complete the 

task the user needs to find the information needed, thereby they are motivated to obtain 

this knowledge, which they directly will get feedback on since they are allowed to 

continue through the application. This proposes the possibility that through using the 

application the user might gain new knowledge. The proposed application intended to 

raise the user's curiosity, but not investigate or claim any learning or knowledge effects. 

This is however an interesting direction for future research. 

 

7.6 Reflection 
The workflow that was followed for this thesis, see figure 1, was sufficient for the 

conducted iterative study. To use Wikipedia as an entry point to gain historical 

information, which to base the application and narrative upon, and then compare this to 

a more reliant and official source, namely Larsson (1991),  was an effective way of 

finding, validating and constructing the informative narrative. However, some of the 

information that was gathered and intended to be used had to be removed since it was 

not valid, while the narrative itself in other occasions had to be rewritten to fit the 

correct information, since the information could differ between the two sources. The 

information from the book “Växjö genom 1000 år” by Larsson (1991) was considered 

to contain the correct information. Even if it was a time consuming task to double check 

the information and change the narrative accordingly, it was probably a more effective 

way to find information than it would have been to go to the book directly without 

knowing what to look for. To improve the information gathered and used, experts in the 
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fields related to the historical information could be consulted directly instead of the use 

of Wikipedia. This information would also need to be validated against a reliable 

source, but the experts could contribute with more interesting or relevant information, 

as well as more relevant sources considering that the historical book used for this thesis 

was actually recommended by one of the experts during the exploratory discussion. To 

conduct the information gathering this way could result in more interesting and accurate 

material but it would also be more time consuming to organize meetings with additional 

experts. 

  

A considerable amount of time was dedicated to design the concept and the earlier 

prototype in form of an presentation, see A.1. In this earlier conceptual design the idea 

of how the application should look and work was already predefined, allowing the 

prototype to be made in greater detail. The time spent might be considered a bit much 

on the first prototype, since it later will be replaced by a digital prototype. However by 

defining the idea detailed in this way, it did not only allow the experts in the explorative 

discussion to get a clear understanding about the application, but also supplied a clear 

understanding about how the application should look and work for the later digital 

implementation, thus providing a clear implementation guideline. Since no major 

changes in the concept overall were made, the first prototype worked as a blueprint to 

base the digital prototype upon, allowing more time to be spent on the functionality 

during the development. If the idea would not have been clearly defined to begin with, a 

more simple prototype would probably have been sufficient at first in order to illustrate 

the concept, while more details and features could have been then added to extend the 

prototype later on during the implementation.   

  

The explorative expert discussion did result in new insights and ideas. To audio record 

of the sessions resulted in a lot of work once they should be transcribed into writing. 

The workload would have been minimized if the discussions were written down 

directly, however this probably would have resulted in a lower quality of the discussion 

and the data, as the immediate workload would have distracted the sole researcher to 

engage into the discussion. To audio record of the sessions allowed the researcher to 

focus on the presentation and discussion, it also resulted in minimizing data that could 

have been lost considering the human error of writing it down. To use four experts 

seemed to be sufficient for this concept. However, to continue to develop the 

application it would be beneficial to have more explorative expert discussions, where 

the experts actually can use the digital prototype. This would allow them to get a better 

understanding about the application. Improvements for the explorative discussions 

could also be made. The discussion could benefit from including more experts at the 

same time, two to four at a time, since this would encourage the experts to actually 

discuss among each other, and could result in more insights or ideas. To include more 

might also have a negative effect though, since all of the experts might not be allowed 

to speak freely because some experts might talk more than others.   

  

To develop the application Unity and Vuforia were successful choices. The interface 

and usability of this program required a fairly low skill level to actually understand and 

use it, resulting in a quicker learning period. With an already acquired basic 

understanding about programming, there was no larger obstacle in the sense of 

developing the application. This was therefore a fitting choice for developing this kind 

of application. Even if the development of the application went rather smoothly, there 

could be improvements concerning the development of the navigation system. The 

Mapbox system that supplies the map works well, and even if it is a decent map 
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provider, it would probably make little to none difference in using Google's map system 

as first intended, since they seem to provide similar results. Both map providers would 

have been sufficient for this application. However, Mapbox did require a fairly small 

amount of knowledge about API-programming. There were also tutorials that made the 

map function easy to work with and understand. The foremost change to be done in 

future work will target the marker that defines the user's position. This function controls 

the user's coordinates and then calculates the user's position on the map on the screen in 

x- and y-values in pixels based on the coordinates. A considerable amount of time was 

dedicated to make this function work more accurately, but did however not function 

correctly in the end anyway. The same principle was applied to the marker for the 

locations in the earlier stages, but finally the marker for the location, which was 

essential to the application, was applied using Mapbox’s own marker functionality. This 

results in a more accurate, but static marked position. The reason for using the 

functionality to the marker used for the user's position is so that the marker will move 

more often than the map, and thus the application will not have to reload the whole map 

each time the user moves. It also aims to give the user the illusion of moving on the 

map. Since this function did not seem to affect the user's performance much during the 

interaction studies, actually confusing the user more than helping in some occasions, 

this function could have been ignored. This also considers that some users seemed to 

find enjoyment in navigating only using the map. For further development this function 

should either be improved to work correctly, which would be more time consuming 

than the task already has been, or the user's location could be marked in the same way 

as the area of interest are each time the map is reloaded using Mapbox’s own marker 

functionality. This would have provided the user with a better understanding of their 

current position, resulting in the probability that the navigation would have been easier. 

A drawback of only using the map providers built-in marker is the variety of markers 

that can be used, since there is only a predefined selection available. The possibility to 

create an own  marker that should be used allows the marker to be clearer for each 

specific purposes, since it can be specifically designed to make it more understandable 

for the users in the context. The developed functionality were however too time 

consuming for the scope of this thesis, resulting in a flawed functionality and should 

have been avoided. 

  

The user interaction study was conducted in an appropriate way for the study. Each 

session resulted in a considerable amount of useful data. This is also a result by 

gathering data in several different ways. The sessions were however time consuming, as 

each session took about one hour to conduct. The amount of study sessions was also 

limited by the fact that they had to be conducted outside, reasoning that among else the 

weather had to be somewhat appropriate to enable a comfortable environment. The 

session could not be conducted if there was rain, too much wind, or snow for example. 

This is an important aspect to take into consideration when conducting such user 

interaction studies for an application such as the one presented in this thesis. Another 

important aspect that must be considered are potential changes in the environment. 

During the study sessions there were renovation work conducted on the cathedral, 

resulting in certain parts being restricted for the public. Luckily enough none of the 

areas affected were used in the application. The renovation did only affect the 

environments visual appeal, resulting in the cathedral looking different than first 

planned because of the falsework used during the renovation. If the areas used in the 

application would have been restricted for the public, this would have had a major 

impact on the study sessions since the user would not have been able to find the answers 

in those areas. The data collected from the user interaction study could be considered 
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solid and of good quality. There were however only nine participants, meaning that 

even if the quality of data was good, the amount of sessions to gather data from can be 

considered insufficient to make any certain conclusion. This results in the findings from 

this thesis might be interesting and can propose certain patterns in the findings, but the 

findings themself can be considered to have a rather low validity, while proposing 

certain trends that would require further investigation. To raise the validity of the 

findings, more sessions should be conducted. The sessions conducted might also benefit 

of being aimed towards a more specific use of the application, either the learning 

capabilities through using the application or the aim to raise people's curiosity in the 

points of interest, as examples. 
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8  Conclusion 
This chapter aims to conclude the thesis by summarising the conducted work, 

explaining the limitations as well as some further considerations from the experience of 

conducting the work from the researcher's perspective. Finally, the thesis finishes with a 

small presentation of possible future work based on this research. 

 

8.1  Summary 
The smartphone is probably the most widely spread portable technology nowadays. 

Today's technology allows us to have a powerful computer that can fit in a pocket and 

have become somewhat of a standard in the modern society. However, the uses for it is 

still being explored. Using already existing technologies, there is a possibility to aim the 

uses for not only entertainment, but rather merge it together to be more beneficial for 

people in the society. This thesis explored the possibility for creating a smartphone 

application, based on AR, geolocation-based services, and narrative aspects, to be used 

to raise user's interest in visiting historical places of value in an outdoor environment. 

This could benefit users both by learning history as well as providing an entertaining 

experience and reason to go outside, which is a growing concern in the today's society. 

To explore this further a digital prototype was created based on an conceptual design, 

used in early stages for the project. 

  

The first step in creating such an application was to come up with a concept to evaluate 

in an explorative expert discussion. The explanation of the application in detail and 

having it evaluated by experts, allowed the possibility to early on in the project get an 

understanding if the application’s concept and design would be a good idea, keeping the 

possible beneficial aspects for users in mind. This evaluation also identified different 

parts of the application that would need improvement before putting in a greater effort 

to produce the digital prototype. The four experts were each given an individual 

discussion session and had the application presented to them. These discussions were 

recorded for the possibility to have a better connection and focus on the expert. The 

experts found the application both interesting and useful. Once their feedback was 

collected, a list of changes was created to be used in a second iteration of concept and 

design, which served as the foundation for the implementation of the prototype. Along 

with the changes, a vast amount of data, and thus constructive feedback, concerning 

several different parts relevant to the application were collected. 

  

With the second design and concept iteration at hand, the actual digital prototype 

application was built. During the process, different knowledge about how to create such 

an application was gathered, learning new softwares and creating a geolocation-based 

system among other. There were also some unforeseen problems with the application 

that had to either be improved or changed. This led to the application differ somewhat 

from the conceptual design in minor details. The testing of the application was done in 

different steps. Once the application was completed, it got tested on spot to validate the 

technical functionality. Based on the nature of a geolocation-based application the 

testing became time consuming and required more effort.  

  

When the digital prototype application was considered complete and good enough to 

serve its purpose, it was evaluated in user interaction studies. The studies were 

conducted with a total of nine users between the age of 20 and 30 living in Växjö. The 

users were told little about the application itself in order to not be able to prepare too 

much for the actual study. The study period was also extended due to the different 
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weather conditions at the time, since the studies were conducted outside. Consequently, 

there are some dependencies towards suitable weather conditions. This also created the 

need of getting ahold of users quickly during good conditions, e.g. neither rain nor 

snow. Once the users had tested the application, they were interviewed. The study 

enabled data collection in form of observations, Likert-scale statements with additional 

comments, and time measurement for the individual stages of the study. The time 

measurement however were somewhat unreliable due to the fact that the researcher took 

the time as well as handling other aspects of the testing. However, this did not crucially 

impact the research, since the studies were conducted outside in an uncontrolled 

environment, and a lot of different factors played a part in the user's performance. 

  

Once the data of the user interaction studies was gathered, it was structured and 

evaluated. The data from both the explorative expert discussion and the user interaction 

studies were discussed and further investigated. This resulted in several different 

findings, which both supported the thesis’ initial aim and made it possible to understand 

how the users interaction with the application went.  

  

To summarize the findings towards the research questions of this thesis, this work has 

found that most of the users developed from the state of never having paid attention to 

the presented point of interests, the statues and signs, to acknowledging and interacting 

with them, actually reading their stated information. The study also shows that the users 

gained some new insights about the history, even considering their different levels of 

prior knowledge. Several of the users also seemed to have gained interest in the history 

and become a bit curious about it. Some users lacked prior knowledge about Växjö's 

history, even though they have been around for some time. These users were however 

not curious enough to take the time to read about it in their own time. However a few 

users mentioned that they would be interested in learning more if the information were 

presented to them in a similar way the prototype application developed in this thesis did. 

Users also explained that the narrative presented to them made it more interesting and 

got them more engaged in the interaction with the application. Some users enjoyed to 

have a motivational background, which provided them a meaning to perform the tasks. 

The navigation system in the application was sufficient for the users to find the areas of 

interest, however improvements should be made in the future. The design and concept 

were understandable for the users. Nevertheless, they wished to add improvements such 

as a non static map, allowing them the possibility to investigate the area more closely by 

zooming as well as helping them navigate by rotating the map, preventing confusion by 

having to turn the map to match specific landmarks. Fewer users than expected found 

the marker, used for showing their position on the map, to be major problem, even 

though this was the least functional part of the developed prototype application with a 

slow update rate and some bugs/glitches at times. The users would rather see the earlier 

stated improvements to be implemented, which suggests that the navigation part could 

be an engaging aspects in itself. The companion that got summoned through the AR-

features of the application seemed to have been an enjoyable experience as well. The 

visual clue supplied by the AR-marker was a necessary and helpful part as well, since 

the users not always were sure what to look for in the areas. Some users also missed the 

areas, leading to the clue reminding them about the point of interest and made them go 

back to find it. More than only giving the users a sense of progression, the AR-features 

seems to be a vital part of the concept for marking the exact point of interest, since the 

map cannot show them what to look for in the real world environment. Overall all of the 

users were engaged during the usage of the application and showed interest towards the 

statues and its information while looking for an answer to the presented tasks. 
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8.2  Limitations 

Since this was an iterative study, containing both an explorative expert discussion as 

well as an user interaction study, there was only a limited amount of time available to 

develop a digital prototype. By improving the presentation and implementation of the 

application the users from the interactive study might have received a different 

experience. The users might as well have focused on different flaws in the application. 

The developer were also new to the developing environment which also obstructed the 

digital prototypes potential. The measurements of the users engagement and benefit 

received from using the application could also been explored in more detail. This 

however covers a different field in its own. It could also be beneficial for the research to 

include more users for the interaction study, which would provide more accurate results. 

 

8.3  Future Work 

The information gathered during both the user interaction study and the explorative 

expert discussion revealed some interesting possibilities for future research. The studies 

showed that this sort of mixture of specific technologies would be worthy of further 

exploration. The application would both be interesting to use as a guiding system for 

tourists or new inhabitants of a city. This would give the user an introduction to the 

local place and its history. As revealed in the explorative expert discussion some of the 

experts predict there would be an educational value that could be applied to the school 

system. This was also confirmed by the user interaction study, where all of the users 

actually learnt something, gained new insights, while having a fun and enjoyable 

experience. It would be interesting in researching how this sort of application could be 

applied to the school system in order to provide the children with new ways of learning. 

This is also relevant since many of the modern schools nowadays are supplying their 

pupils with different kind of technologies, such as laptops or tablet devices. It would 

also be interesting, as discussed, in exploring a way the application’s concept could be 

integrated and linked to a social media platform, using different elements as experience 

and scores with the possibility to share with others. This could affect the user's interest 

and give the application a competetive aspect in the future. 
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https://www.youtube.com/watch?v=tCnuwkmC7BU&index=7&list=PLtRnV0WKgoBSkmJbkjgwWgmbIsLIvg1xu
https://www.youtube.com/watch?v=tCnuwkmC7BU&index=7&list=PLtRnV0WKgoBSkmJbkjgwWgmbIsLIvg1xu
https://www.youtube.com/watch?v=Z_R_GTr9qnA&index=8&list=PLtRnV0WKgoBSkmJbkjgwWgmbIsLIvg1xu
https://www.youtube.com/watch?v=Z_R_GTr9qnA&index=8&list=PLtRnV0WKgoBSkmJbkjgwWgmbIsLIvg1xu
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Appendices 

A.1 Concept Presentation 
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A.2 Categorized Explorative Expert Discussion 
Narrative 

Expert 1: 

“Known as the father of the modern taxonomy” of what? Need to specify botanical 

taxonomy. Refer to the importance of presenting the correct information as well (See 

“General”). 

 

Expert 1: 

Enjoy the introduction to the narrative because Carl von Linne is there but he explains 

that he can't follow you and gives you the reason. It is sort of intriguing and makes me 

wanna go further. 

 

Expert 1: 

It is good  that the introduction is divided into 5 smaller parts and that we get all the 

parts explained to us, a lot is covered in the introduction including the communication 

problem that feels very 2017. People will be able to recognize what he is saying. 

‘ 

Expert 1: 

Make the narrative more consistent by changing “Information denied” in the wrong 

answer part to “Acsess denied”. 

 

Expert 1: Enjoys the narrative over all. It makes the app go forward and it is a good 

thing that the information will be presented with both text and sound. It is another thing 

when someone actually are there and speaks with you. 

 

Expert 1: 

Change the last part “Bye” to something else to make it fit better into the narrative. 

Something he could have said perhaps. 

 

Expert 2: 

The way it is presented it would be an interesting way to introduce “older kids” to 

history. It's really playful, the way it is presented. 

 

Expert 2: 

Its educational and you learn about history. The quests will make the user want to do 

more. 

 

Expert 2: 

-Why would you like to continue on? 

To learn more, to know where the last spot is, the last hologram. The story made me 

wanna continue the timeline, else we have to end it and i wanna know where the last 

hologram is. 

 

Expert 2: 

Having a loading time when you submit the answer, during this time you could present 

relevant information to the question and answer submitted. Some additional interesting 

information. 
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Expert 2: 

I like the process that he said he's from another timeline and asks if you want to 

continue or end everything in the ending etc. (Basically the story aspect of the 

narrative). And that makes you want to keep the story going because you want to know 

more. 

 

Expert 2: 

The companion was easy to recognize and he presented himself and he was funny. It 

was a lot of concept back in the time, and he presented where he is from. It made me 

think about what century he is from, it makes me think and processing. “Wait what time 

is he talking about?”. It makes me thinking about what would be possible for the 

answers. Thinking is a really good process in defining an answer. I liked the narrative 

process and he's talking back and forward, that's why i wanted to learn more. 

 

Expert 2: 

The narrative also made me think its aimed for a younger population, because its really 

easy and playful. Adults would maybe want it more serious and that and this. And i 

don't want to lose this, i really like the concept with quests and all. Young people 

recognize quests, they play world of warcraft and they gain experience. If you go to 

another city there will be another character there that makes up the narrative. (Like 

Gustav Vasa). And thats intresting. 

 

Expert 3: 

It was fun. It's a good thing to gain a little bit of background history which will create a 

fun meaning to do this. I think this should be in this sort of application, where you 

should learn, you can add this background which makes it a bit more fun. 

 

Expert 4: 

User Linneus as name and Carl von Linné in parentheses after so both international 

and swedish people will know who he is. 

 

Expert 4: 

Add the schoolhouse as well. It's the school and the cathedral that still is standing. 

Maybe add a question about the text on the wall to the school house as well. (Expert 1 

mentioned this as well). Maybe move the question from one part of the narrative to 

another. Maybe refer to “Råshult” as well since he only lived on boarding-school in 

Växjö. 

 

Expert 4: 

If possible maybe move the question about the 24 different classes closer to the plants 

so that you actually can look at them. 

 

Historical perspective 

Expert 1: 

Mentioning Carl von Linnés school as well. You can see it from the sign in task  3. 

 

Expert 1: 

The storm had such a huge impact  on the landscape that it is  worth mentioning. 
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Expert 2: 

(Users mentions Pokemon Go) 

-This is actually a bit inspired by Pokemon Go, except i didn't see a bigger goal with the 

game and that's why i wanted to create this. 

That's the problem. Pokemon Go were popular in the beginning and now they try to 

add more Pokemons. But heres it’s information, you wanna know more, you wanna 

learn more. It is a learning process with real information that you might need in the 

future, 

 

Expert 4: 

To only cover one person in a session like this would be too small. Rather include a 

few different questions about the people then add links to where the user can find more 

about the specific persons. 

 

Interaction 

Expert  1: 

Adding Tegnerkyrkogården to the question about tegner or guide them there. Mention 

this for the user as additional information. 

 

Expert 2: 

An older population might have trouble understanding this but with a younger 

population it would be super nice. It could even be introduced to schools like some kind 

of activity. Schools always looking for new ways of showing, we talk about Pokemon 

Go and everybody's running outside, here it is actually that you go outside and search 

for the information and learn something. We talking about a younger population (not 5 

or 7 but  12 for example) that understands the concept of questing. 

 

Expert 2: 

When there's a button we do know that we should tap the screen. 

 

Expert 2: 

Everybody usually google the information they want this day. This application actually 

requires you to read through everything to find the correct answer, it does not give it to 

you. You actually have to find the answer yourself, and if the answer is wrong i will 

have to try again, it's interesting that you actually have to interact with reality. 

 

Expert 2: 

The markers are really simple, and after a quest i just knew where should I click next, 

what should i do next, i mean that's really important in the beginning and of course that 

should be kept really basic. 

 

Expert 2: 

The interactions are really basic. I think it would be meant for a younger populations 

and not an older age like 25, 30 because i think it's too simple. But for school, kids 

younger kids, teenagers and young adults i think it's really great. To aim it to an older 

population you should put in aspects like score, sharing, my intellectual level, how 

many places i visited etc. Sharing by facebook and share the knowledge. You could 

build two apps. One more simple and one with more interactions. Schools need 
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something like this, the educational value is huge, you could put in anything to go out 

and hunt for. 

 

Expert 3: 

Task systems looks good. But it almost requires that you played some kind of game 

beforehand, (thinking about the quest marker). Example the color gray defines that it is 

something that you missing from an earlier stage. Maybe add some  extra text to 

explain this in the talking bubble. 

 

Expert 3: 

Maybe add and make the text tappable and not just Linne? I would have believed that i 

should tap the text because it is that part that should continue on.  

 

UI 

Expert 1: 

Text “Locate the Hologram. Scan the marker and then tap the hologram.”. Maybe take 

away the first part to make  it clearer. This might lead to confusion for the user? 

 

Expert 1: 

The progression bar should show with colors if the quest is available or not. Green 

yellow and red for example. The exclamation mark and the progress bar should be 

corresponding more as well. For example -grey and grey  or red and red. 

 

Expert 2: 

The way the app works is really really clear. I understand what i have to do, i 

understand the different steps of the application that i have to do. It should not be very 

difficult and so far it is really easy. It usually takes you like half an hour to understand a 

game and all the buttons, but this is very clear and outgoing, so far its really really easy 

and really really good. 

 

Expert 3: 

The clue is good, and it is “Lagom”, not too much and not too little. It is also a good 

implementation since you only get frustrated if you get stuck. 

 

Location 

Expert 3: 

The location is good. It is well known and central and there is a lot of historical 

information there which is very fitting. 

 

Expert 4: 

The position is well chosen since you cover a lot of different things there and not just 

one theme. Maybe you need more information about all of them tough, but that might 

be solved with the external links. (Look at the extra information links from expert 4). 

Maybe add what Tegner actually thought about Växjö? 

 

 

Gps system: 

Expert 2: 
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The navigation system seems really clear. I think it would be easier to see when you 

actually have it in your hand. The markers are clear and the text that get presented to 

you and everybody knows you can tap the screen. You can see where you are on the 

map so you know where you are. 

 

Expert 3: 

I found it very easy to understand, probably no problem at all and especially if you used 

a gps system before. You can also visualize where you are based on your surrounding. 

 

 

Playful aspect 

Expert 2: 

Was thinking about something similar but you bring a more playful level which i didn't 

think about. You should bring “candy” to make people wanna continue. It's the story 

that brings you in and it's really good. 

 

Expert 3: 

Maybe similar applications only show information and do not have a gamification 

aspect. Which i think it should have, everything gets more fun. You get the motivation 

to visit this places and to do this things. 

 

General 

Expert 1: 

Double check all the information and the sources presented to the user. People should 

be able to rely on that the application present the correct information. 

 

Expert 1: 

Double check your spelling. Do not present an application which are mispelled to the 

user. It makes the app more trustworthy. 

 

Expert 1: 

Adding in and looking up more extra things that people don't usually know. Will take 

extra effort and a bit of research and interviews with people that is working in the 

different areas. Like it is believed, but not confirmed, that St. Sigfrids grave is located in 

the church below a golden S in the floor. This would give the user the extra golden 

things. 

 

Expert 3: 

AR and interactive game is very popular now and this at the same time is actually 

giving you some knowledge as well, you can learn from it.  

 

Expert 3: 

Tasks should not be too hard. As long as they are not too hard or too easy i think 

people would like the task system. If you do this you probably want to learn a thing or 

two. This might also lead to the user reading the signs. 

 

Expert 4: 

The clue system is good. In task 3 you will probably believe that you are looking for 

some older year like 1870 which is wrong and then you read and get it right instead. 
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Expert 4: 

Interesting thought that you can use different persons showing different areas. By using 

different persons you can present that person's history in a better, clearer way. 

 

Expert 4: 

I would like a more exciting aspect as well. I can't control the amount of rights i have, 

what is it that drives the user to succeed? The reward for the user. Where is the 

excitement for the user? (Look at experts 2 inputs with the experience/ reward/ sharing 

systems). I believe this would make the application more attractive or interactive. A 

point system like “Antikrundan” or a treasure box won't really be the same to apply to 

this application. 

If the reward for the user is to learn, is it more of that kind of information related to this 

information you have to add? If i recently moved to an area, where can i find this 

information? Is there a link that will take me to more information? Maybe aim it towards 

that the application lay out the groundwork for the user curiosity and then include links 

to more information for those who are curious, a link to “Smålands Kulturpark” for 

example.Then you will create the interest and you will get some kind of aspect for a 

guided tour. You can add it in after the game aspect and add links that contains several 

different links that can help the user more. Implement it like a bonus, might even add in 

links to different associations you can join. Not to many links tough, that's why it is 

important to find links that in their turn guide the user's forward. Then this would be 

more of an introduction. 

‘ 

Expert 4: 

This could help people, like families for example, to see areas close by so that they 

won't miss anything while visiting an area. 

 

Expert 4: 

Aim to show the things that few people will know. (The golden information as expert 1 

mentioned) 

 

Expert 4: 

Another interesting add-on would be “båtmanstorget” that was demolitioned during the 

60’s and show the user how it looked there before. But this would be in a different part 

then about a different area. Maybe add Tegner at the graveyard yust to get the whole 

picture about Tegner.  

 

Future research 

Expert 2: 

For further development the city library would be interested in helping out with 

literature, information etc. That's why I was interested in talking with you about this 

application. 

 

Expert 2: 

Implementing an experience system. Usually when you do quests you gain experience, 

and with the experience you can gain level and maybe something like a nice suit or hat. 

By doing quests it will show off somehow. It would make people more interested and 

wanna do more quests. The knowledge from different places could translate into 
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experience or score and you could share them and show it to people. Especially if you 

could find this everywhere you go and show this to and how many quests you solved. 

 

Expert 2: 

Since i work with kids and see a lot of young people i think there is a enormous 

educational value, especially since people are talking about kids reading more, learning 

more and actually playing games more. I believe the only hard part would be people 

over maybe 40 and 50 since the concept of questing and gaming etc. 

 

Expert 2: 

This could be applied to different fields, like english and swedish teachers could use 

this as well. 

 

Expert 2: 

Make it possible for teachers to create their own quests, or include them in the process 

of designing and creating this quests. But you don't want to loose the narrative part, we 

don't know if it will turn out fun and playful. but the teachers could give all the 

information and the locations, all the requirements that needs to be met by the swedish 

school system. Then you can add the playful aspect however you want. We need to 

read more, we need to do this more. 

 

Expert 3: 

I would believe this is a good application if i am newly  moved to a town. It would 

surprise me if there is not already this kind of applications in different areas where 

many tourists go. I think it's an obvious application of the technique.  

 

Expert 4: 

For “Råshult” we would need an application with more stops, like 25. It would be more 

of a guided tour with pictures as well and different categorise. You would also lose the 

interactive part with reality since there are no signs so for a game you would require a 

“facit”. You could have questions that get their answers presented to the user from the 

beginning, like in the introduction. Would be more guessing. We have maps over the 

areas for example where you find the different plants, could perhaps do something with 

them. The maps present general information information about the area and with that 

you probably could answer some questions. But i would believe an application that 

presents a guided tour would be more fitting.  

 

Other inputs 

Expert 1: 

The title and thesis title. 

 

Expert 1: 

Be carefull with the word “curious”. Don't go into the cognitive science. How do you 

measure curiosity? Even if it is close to what we do, it is double work. 

 

Expert 1: 

The picture over the map is outdated. The area has changed. Double check it and see 

if i can get a hold of later satelite pictures. 

 



  
 

117 

Expert 2: 

Its huge potential. I understands that it takes a lot of work from you, finding the 

information, researching and everything. But in the future, why not? The school should 

work like this, the education should work like this. Implementing new kind of things like 

apps that kids, people and everybody uses. To learn something instead of only playing 

a game. Instead of the usual, headshot, kill level you actually gain a more intellectual 

knowledge. And you want people to read more correct information, and to read 

everything.  

 

Expert 2: 

I think schools will begin right away with this concept without thinking, i mean they 

should be. The possibility to take the kids and go “Oh should we do this, were hunting 

for information and were gonna do this and how many spots have we visited” (field trip 

aspect). Its playful, it's an app, its a game, its information. We can go back like a day, a 

week after with the information and we learn. 

 

Expert 3: 

It could be used in the school as an interactive learning experience based on 

gamification, which i would believe we are going to see more of. 

 

Expert 3: 

I find it very innovative and as i said i think we will see more and more of AR and 

mixing the digital with the real world. I think that as long as you make the game so that 

both gamers and non-gamers can play it it will be very good for learning and useful. 

 

Expert 4: 

Change his name to Carl Linnaeus (Carl von Linne), it's his international name. 

 

Expert 4: 

So this is not an “Guide” application, because that would focus more on one thing. This 

is more an application that present more overall information to give a input to 

something. An guide application would also require to present to people where they 

can find even more information. 

 

Expert 4: 

It is hard to know where we land with this application since it is not an recorder guiding 

tour, it is two completely separate things since a recording would have information all 

the time. It could be categorized into different gardens, maybe another category for the 

house built in the 1700. So that the user can choose what they want to look at. Then 

complete the different parts individually. You could have a narrative and a companion 

that presents the information beforehand but then you need to work with the tone of 

different words so that the user will remember them. 

 

Expert 4: 

I believe you will have to define a smaller user group for this kind of application, and 

aim the design more to this specific group, especially with the questions. (Said with the 

part above) 

 

Expert 4: 
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I believe that there is a need of this kind of applications to different environments, that 

much i can say. It is also about to get both young and adult people that don't want to go 

to this places to tag along and make them interested in the places. So that families 

don't miss places of interest just because the kids don't want to go there. Also people 

with special needs is a group that you should look deeper into with this kind of 

applicatio 
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A.3 Possible Changes Based on Expert Discussion 
Must-do 

Expert 1 - Narrative And Historical information 

“Known as the father of the modern taxonomy” of what? Need to specify botanical 

taxonomy. Refer to the importance of presenting the correct information as well (See 

“General”). 

 

Expert 1 - Historical and general. 

Double check all the information and the sources presented to the user. People should 

be able to rely on that the application present the correct information. 

 

Expert 1 - Historical and general. 

Double check your spelling. Do not present an application which are mispelled to the 

user. It makes the app more trustworthy. 

 

Expert 1 - Location & gps: 

The picture over the map is outdated. The area has changed. Double check it and see 

if i can get a hold of later satelite pictures. 

 

Should-do 

Expert 1 -Narrative  

Make the narrative more consistent by changing “Information denied” in the wrong 

answer part to “Acsess denied”. 

 

Expert 1 -Narrative  

Change the last part “Bye” to something else to make it fit better into the narrative. 

Something he could have said perhaps. 

 

Expert 4 - Narrative, Historical and General 

User Linneus as name and Carl von Linné in parentheses after so both international 

and swedish people will know who he is. 

 

Expert 3 - UI & Interaction 

Maybe add and make the text tappable and not just Linne? I would have believed that i 

should tap the text because it is that part that should continue on.  

 

Expert 1 - UI & Understanding: 

Text “Locate the Hologram. Scan the marker and then tap the hologram.”. Maybe take 

away the first part to make  it clearer. This might lead to confusion for the user? 

 

Expert 1 - UI & Understanding: 

The progression bar should show with colors if the quest is available or not. Green 

yellow and red for example. The exclamation mark and the progress bar should be 

corresponding more as well. For example -grey and grey  or red and red. 

 

Want-to-do 

Expert 2 - Narrative and Historical information 
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Having a loading time when you submit the answer, during this time you could present 

relevant information to the question and answer submitted. Some additional interesting 

information. 

 

Expert 4: - Narrative and Historical 

Add the schoolhouse as well. It is the school and the cathedral that still is standing. 

Maybe add a question about the text on the wall to the school house as well. (Expert 1 

mentioned this as well). Maybe move the question from one part of the narrative to 

another. Maybe refer to “Råshult” as well since he only lived on boarding-school in 

Växjö. 

 

Expert 1 - Narrative and Historical 

Mentioning Carl von Linnés school as well. You can see it from the sign in task  3. 

 

Expert 3 - UI: 

Task systems looks good. But it almost requires that you played some kind of game 

beforehand, (thinking about the quest marker). Example the color gray defines that it is 

something that you missing from an earlier stage. Maybe add some  extra text to 

explain this in the talking bubble. 

 

Expert 4 - Historical information, narrative and interest: 

Aim to show the things that few people will know. (The golden information as expert 1 

mentioned) 

 

Expert 1 - Historical Information, Narrative and interest 

Adding in and looking up more extra things that people don't usually know. Will take 

extra effort and a bit of research and interviews with people that is working in the 

different areas. Like it is believed, but not confirmed, that St. Sigfrids grave is located in 

the church below a golden S in the floor. This would give the user the extra golden 

things. 

 

Consider-to-do 

Expert 4 - UX and Narrative 

If possible maybe move the question about the 24 different classes closer to the plants 

so that you actually can look at them. 

 

Expert 2 - Interaction, UI and Interest 

The interactions are really basic. I think it would be meant for a younger populations 

and not an older age like 25, 30 because i think it's too simple. But for school, kids 

younger kids, teenagers and young adults i think it's really great. To aim it to an older 

population you should put in aspects like score, sharing, my intellectual level, how 

many places i visited etc. Sharing by facebook and share the knowledge. You could 

build two apps. One more simple and one with more interactions. Schools need 

something like this, the educational value is huge, you could put in anything to go out 

and hunt for. 

 

Expert 4 - Interaction, UI and Interest: 

I would like a more exciting aspect as well. I can't control the amount of rights i have, 

what is it that drives the user to succeed? The reward for the user. Where is the 
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excitement for the user? (Look at experts 2 inputs with the experience/ reward/ sharing 

systems). I believe this would make the application more attractive or interactive. A 

point system like “Antikrundan” or a treasure box won't really be the same to apply to 

this application. 

If the reward for the user is to learn, is it more of that kind of information related to this 

information you have to add? If i recently moved to an area, where can i find this 

information? Is there a link that will take me to more information? Maybe aim it towards 

that the application lay out the groundwork for the user curiosity and then include links 

to more information for those who are curious, a link to “Smålands Kulturpark” for 

example.Then you will create the interest and you will get some kind of aspect for a 

guided tour. You can add it in after the game aspect and add links that contains several 

different links that can help the user more. Implement it like a bonus, might even add in 

links to different associations you can join. Not to many links tough, that's why it is 

important to find links that in their turn guide the user's forward. Then this would be 

more of an introduction. 

 

Expert 2 -  Interaction, UI and Interest: 

Implementing an experience system. Usually when you do quests you gain experience, 

and with the experience you can gain level and maybe something like a nice suit or hat. 

By doing quests it will show off somehow. It would make people more interested and 

wanna do more quests. The knowledge from different places could translate into 

experience or score and you could share them and show it to people. Especially if you 

could find this everywhere you go and show this to and how many quests you solved. 
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A.4 User test comments 

Comments Structured 

 

Statement 1: I felt engaged using the application. 

● Gave me good knowledge about Carl von Linné. Continued because it was 

interesting  

● Fun and educational 

● I could walk around and see a lot more. You interacted, walked around 

and read a bit. It was not only using the app you had to read what stood 

on the signs 

● Confused by the map. It did not rotate, the arrow were static. 

● I felt engaged, because it's a quest that i must do. 

● It is a fun thing to just find the markers. It gets you engaged. 

● The voice makes me more engaged to narrates with. 

● You become à bit stuck in the application with the gps etc to look at all 

the time. Then there is also a little story that you follow, you becomes a 

part of the game. You do it in real life. Gps bug ruined it a little bit. 

 

Statement 2: I had an enjoyable experience using the application. 

 

● I think it was fun because i moved around i have never even thought 

about the park before but this got me to see the place 

● Fun to  walk around a bit instead of. Sitting and playing regular pc like 

Pokémon go 

● Fun to  walk around a bit instead of. Sitting and playing regular pc like 

Pokémon go 

● It was really nice to take a walk and a few laughs. The first surprise quiz 

were really funny. When i did not knew what i had to expect. It was 

unexpected 

● The GPS ruined it a bit. The glitch with jumping around. 

● Its charming structured. It's a fun thing to combine with history to learn 

and have fun. 

● It is nice weather. It creates more harmony. 

● I think it’s cool with putting the games out to reality like pokemon go. You 

don't just sit in front of a computer 

 

Statement 3: I could understand and follow the introduction. 

 

● No 1 i did not know where to press, text or cvh. When i should read. 

When i inserted the answer it was a bit confusing but i learnt to click on 

Carl von Linné. Instructions, my goal was really clear. I understood both 

the navigation and the ar part. Functionality was so so but the theoretical 

was spot on. 

● Easy to use if u are English speaker you can easily understand the quest 
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● Clear instructions and easy to understand 

● The hologram was a little confusing as well as where to press. The 

button by the sign was the same as the first one. 

● Incoming - thought it was a loading screen. First button. In the beginning 

i did not understand 100 % that i could read the information. Mainly 

because the first area is a bit off.  

● It was easy to follow. The only thing were the second task with the name 

as well with the marker for gps, it got me a bit confused. 

● Simple, if you have experience with games. 

● Only the gps system 

 

 

Statement 4:  I could understand the navigation system and was able to 

find the areas. 

 

● In the beginning it was a bit confusing since the navigation do not work 

100 percent. I would like for the arrow to follow and not be statically. I am 

not expert on map reading. I was never on the blue but i was always 

close by and figured out myself. I understood that i stopped follow the 

arrow and follow the area when i recognized it and should look for points 

of interest 

● First one was a bit hard because I thought that it was Carl von Linné and 

only bees and flowers. But it was statues and i understand why the 

companion was Carl von because of Linnéparken 

● It was a bit hard to see the map, it was a bit dark. But else it was no 

problems, you understood quickly where to go. Been playing games 

before so it worked good. 

● You had to get used to the maps and only follow the arrow until you find 

the start. The first point was a bit off, at the tree instead of the statue. Felt 

confused. 

● I did not think the position of the area was where i should go. I want also 

the map to rotate. 

● Everything was fine except the glitch in. It was a bit late 

● The marker bug in the gps once again. It's a bit slow. The map however 

is good. You can see where the marker is. 

● I did recognize it and it was similar to earlier experience. 

● When it works it worked fine. I managed to get too the location but i was 

a bit insecure when the update were bad. The light affected a bit as well. 

It was also a bit zoomed in, a more out-zoomed would have been easier. 

 

Statement 5: It was challenging to complete the tasks presented to me. 

 

● The last one was the hardest. The first was so so i wanted to start but i 

had to get started. The other two were simple because i understood what 
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i should do. The last one was so far away but i managed. I learnt very 

quickly 

● It wasn't that much of a challenge but it was fun 

● I didn't quite hear what they said on the second one. St Siegfried. I did 

not hear what they said. 

● It was easy to cheating. I read the signs. Confused by the map again. I 

understood the positions and the question location. 

● It was on a perfect level to require a bit of thought process but still fun. 

● They were not that hard. I believe my earlier gaming experience helped 

me and the pattern were quick to find. 

● It was easy to follow and it was nothing advanced.  

● The first two were a bit hard. But then i understood what i was looking 

for. The gps and zoom made it a bit challenging, the screen were a bit 

small. That i could not check the text again made it a bit hard as well if i 

forgot the question, the text itself were good. Learning process. 

‘ 

Statement 6: I found the historical information presented to me interesting 

 

● It's a fact we should know about Linné, but we don't. As student we 

should know a bit more about the culture and history in the town. 

● I find history interesting.  

● I haven't read so much about växjö history and church and found the 

information interesting 

● Interesting. I go to the university so it's interesting 

● Relevant information based on the location. 

● It is a bit fun that it becomes a game to learn in this way. 

● An old man in the new time. It was more the weather, it is nice if you are 

bored. You don't really care but if it is easier to complete the game you 

rather play it than a more advanced game. You get the time you want, 

easy to learn. 

● Usually not interested. Fun to read a bit. 

 

Statement 7: The presented narrative facilitated my engagement with the 

application. 

 

● I suppose that it is because i have to find the answer. And the 

environment played a big part to. I thought the talking bits were fun. It 

was not needed for him to speak but i think it's nice if you do not read. It 

was a bit much text in some part. Maybe cut it down. 

● I thought it was a very creative way to solve the game. U have to engage 

into timelines and stuff for thought process 

● Without it I would not have read through the plates and signs.  

● I was more focused in it. Even if there is a lot of small thing to edit, it 

could really be placed throughout Växjö and could be a fun thing, and 

meet different companions. You can apply it to a lot of places. 
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● When i wanted to go back, he still talked. I wanted him to stop talking. I 

would like an opportunity to mute the voice. 

● I liked the companions personality 

● It is a bit funny to hear your voice as the linné. The story were fun with 

the universe crashing, it’s a fun twist. 

● The environment facilitated my engagement most. 

● I felt as I was part of the story. Bothe the sound, images and real life 

were cool. 

 

Statement 8: The explored area (Domkyrkan, Linnéparken) was 

appropriate given the provided scenario. 

 

● Lots of history in the area. 

● For a short stroll. You could go visit other places but it will be a bit to 

walk. This place is kind of the essence of Linné in Växjö. 

● I believe it is the oldest part of Växjö.  

● First I didn't think so but after i saw the name Linnépark i understood 

why. That's fun when u not quite sure but after a while you understand 

the reason behind things, Carl von Linné  

● It's the narrators or companions park 

● Historical relevant place in Växjö,  fits to a history related game. 

● It is about carl von linne and its Linnéparken. Perfect. 

● There is a lot of places that is fitting to do this. 

● Lots of points of interest and it is a nice place to visit. It is a park where 

many people visiting and the social aspect might be a part of this. See 

more of it when the weather is nice. 

 

Statement 9: I had previous knowledge about the area (Domkyrkan, 

Linnéparken). 

● I know what it is and where it is. But never thought about it or been there 

● I knew where it was but not the name of the park 

● I knew where it was but i have never walked around in it. I been walking 

past it.  

● Walking around a lot. If line was the main topic, how did Siegfried get into 

it? Line is the best representative for växjö. 

● Been walking around but not reading. Fun to read the signs 

● Been walking past and knew where it was but have not been in it. It was 

a fun way to see the park. 

● Been here before. Its new for me to read on the signs, it makes me see 

new things. 

● I know about the place but not the monuments. Never seen them before. 

I learned something new.  

● I've been here and looking at some bands. Been walking past some 

times. I usually don't hang around but i know about the place. I have 
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never looked at the signs or statues or even been in the cathedral. You 

can make this kind of game for the history lessons for kids. 

 

Statement 10: I had previous knowledge about the presented history. 

 

● I knew a little bit about Gudrun. I did not know about Tegners death or 

sigfrid. 

● I forgot some. The historical value and etc value in knowledge and way 

to do things. We use it every day. Like in programming you divide stuff 

into sections and inheritance. Unconsciously yeah. You don't go through 

all history but i heard about them. Raised in växjö.  

● Knew about line a bit. But there was a lot new things and stuff that I don't 

remember. 

● In school we read about cvh but I don't remember it was so long ago 

● I've probably read some of it in school. Born and raised in Stockholm. 

● I have a little bit of knowledge about Linné 

● Only knew a bit about the storm. 

● Very uninterested in history.  

 

Statement 11: I learned something new. 

 

● He liked flowers. The bishop and all the other thing. Did not know that 

Växjö had that much story 

● Did not know about st Siegfried, and not how many segments cvh 

divided the plant kingdom into 

● There is 24 division of plants. St Siegfried built the church. And it was in 

this place he went to school. 

● That Tegner had stronger relationship to Växjö than I thought. 

● When he died and the 24 Greens. The storm, remainder. 

● The 24 classes is new to me, as well as the history of st. Sigfrid. Heritage 

from Växjö. 

● Historical monument information. 

● Already forgot. I never done something like this with sound, it’s a new 

experience. Didn't learn something new but i experienced something 

new. Could recall a few things. 

 

Statement 12: I got curious about Växjö history 

 

● I find history interesting over all. I would an application that could help me 

with the information like this one. Then I would think it's fun. 

● Stuff you never noticed before until someone points it out. Can't think of 

everything. 

● I did not know that much history about Växjö. I knew a little bit like Dacke 

and Carl von Linné, so fun to learn more.  
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● I have not been reading about växjö history, I'm not from växjö. When i 

live here it's quite interesting to know and who lived here. 

● I will not read about the history. But if the history is presented in this way 

i would look up more 

● Personally not interested in history. But i got a bit curious that there is a 

bit of history here. Generally not interested in history, to read about it. 

● Fun to learn, but i will not sit down and google more. I could go around 

and learn more in this way on my spare time. 

● I am never really engaged in history. I would make a google search if 

something seems interesting. 

● Not interested in historia. 

 

Other comments 

● The app looked good in structure. I could use this for tourism so you can 

look up the information yourself. This can include ordinary things in a 

city. 

● The hologram on the paper was really good. 

● Fun and a good idea. Good job if you compare to japan. I had interact 

which made it personally beneficial 

● Fun thing. 

● The concept to move around is good, especially with monuments as key 

positions. I don't see the people under 20 being interested in the 

historical information. I think it's an easy thing for people that visits new 

places and want to orient around.  

It felt pretty simple anyway.  

● Easy for navigation, born with it 

● I can see the people interested in historia, using this. It also shows the 

statues so for interested people would be using this app. Also for 

younger people it is a more fun way to show. 
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A.5 User test observations 

Observation of user tests 

 

User test 1 

● Takes a while for the user before trying to interact and tap on the screen in the 

beginning. 

● Reading intro carefully 

● Have problem to understand and read the static map. Results in walking in a 

wrong direction to begin with. Find map reading hard and do not have a lot of 

experience of it. 

● Figure out how to read the map and continues to look for the areas more 

carefully to get into the right place. 

● First try to use the AR on a sign close by a tree, close by the area of the statue. 

Once presented with the marker the user understands what to look for. 

● Trying to use the AR function to summon the answer over the text at the back of 

the statue. 

● The user had forgot the question by the time he or she had figured out how to 

insert the answer. 

● The user test the answers, since it's only two possible answers it does not 

frustrate the user, but instead the users seems to learn how the application 

works and what to pay attention to. 

● The user take more time on figuring out the way to the next area, as well as 

which way will be the quickest. 

● The weather became cold as well as really windy, enough to shake the balance. 

● The user guessed that it was the statue that was the area as soon as it was 

visible. 

● Once upon entering the answer the user answered “Sankt Sigfrid” instead of 

only the name “Sigfrid”. This resulted in a wrong answer as well as a bit of 

confusement.  

● The user test different variation of the “Sankt Sigfrid” answer. After 4 tries the 

user is a little bit of irritated, as well as finding the situation a bit funny. 

● Get the answer right the 6th time. Continues to discuss the misunderstanding 

about using “Sankt” as part of the answer, does not claim that it is the 

application's fault. 

● On task three the user gets a bit confused by the area, what to look for and 

finally the marker. The reason for this is that the user are looking for statues 

and not, as in this case, a sign. 

● Went to far through the area, once presented with the marker which also gives 

a visual clue, the user understood quickly and remembered going past the sign. 

● Chooses to continue the application 

● The navigation bits of the application are  further complicated because of the 

screen reflecting the sunshine and outdoor environment. 

● The user learnt the app's structure and how it worked during the testing.  

 

User test 2 

 

● Reads and listens through the introduction carefully. 
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● Starts to walk towards the wrong direction but quickly understands how to read 

the map. 

● Inspects the tree with thee sign, once the marker is presented the user do not 

acknowledge the visual clue. Trying to answer on the text from the tree. Onces 

it results in failure and the clue is presented the user understands to look for 

statue. 

● On the second statue the user has learnt and understand the visual clue 

provided by the marker. 

● Struggles a bit with the answer, putting in Sankt before the name which results 

in a wrong answer. 

● Take for granted that it is statues to look for. 

● Was surprised to cover so much different history, thought it would only be about 

flowers since the companion is Carl von Linne 

● Were uncertain on task three what to look for in the area until the marker were 

presented. 

● Chooses to continue. 

● Starts to snow which led to failure in the users concentration on the application. 

● No further problems with the application. 

 

User Test 3 

 

● Waits a while before starting to interact with the application, and then starting 

the application. 

● Listens and reads carefully. 

● Quickly figuring out navigation system. Read a few maps before. 

● Investigates the tree until the marker is presented. Then the user quickly 

understands where to look for the answer. 

● Quickly figures out where to go next and aims towards the statue as soon as it 

is visible. 

● On task 2, wrong name is used as answer. 

● After reading the clue and checking the sign carefully the answer becomes 

“Sankt Sigfrid” which results in wrong answer. 

● Once the answer is written correctly the user comments: Needs to further 

explain that it's the name and not title.  

● The reflection of the screen makes it hard to navigate. 

● Once at the area and are presented by the marker the user guess it is the sign 

to look for. 

● Studies the sign for a bit, the amount of text that the answer is embedded in 

makes it hard to find the answer quickly. 

● Continues to the last task. 

● Asks further about the school as we continue to the last area. Spark of interest. 

● Guesses on the sign once it is visible. 

 

User Test 4 

 

● Cold and windy weather, user's hands are freezing. 

● Reads and listens to the introduction, and the tasks, quiet briefly. 
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● Struggles with navigation to begin with. Quiet the used map reader. Takes a 

different path that takes the user around the church  instead of directly towards 

the area. 

● Gets confused by the static arrow. Used  to the more dynamic markers and 

indicators  from computer games, such as World of Warcraft.  

● Used to original gps as well. With the static map the user gets a bit confused on 

how to read it. 

● The user do not understand or see the visual clue presented by the marker. 

● Tries to guess the answer, which leads to a failure. 

● Figure out that it is the statue and check the statute more closely. 

● Mentions the text that the user are presented with in the answer box “What 

year?”. Since it is two years mentioned on the back of the statue the user thinks 

it can be any one of them. This is a result of the user not paying attention to the 

question that gives information about which of the year you should look for.   

● Think it's a bit fun that the user needs to remember to be able to complete the 

application. 

● Tries to get the AR to trigger on the statue until the marker is presented. 

● Tries to submit the answer with “Sankt” in the answer. Also tries to submit 

“Sankt” as a name in its own. Also submit a variety of answers containing Sankt 

or St before Sigfrid.  

● Led to a belief that sigfrid was an incorrect answer and started to try other 

names. Until it came clear for the user that it was only the name that was 

requested. 

● Goes to the right area. Again tries to guess the answer until starting to read on 

the sign. The user seems to think it is not allowed to extract information from 

the sign, misinterpreting the whole concept of the application requires 

interaction with reality, using the app more like a blind quiz.  

● Reads the sign and realize the mistake in the guess. (Only two years off, so a 

good try) 

● Thinks the application is finished because of the button for the informative part 

looks the same as the button that starts the application. Seems to be a fear of 

doing wrong which restrains the user from trying the app freely. 

● Once the button is pressed the test continues on without problem. The user 

learnt what the application wanted. The user also starts to read through the 

questions more closely. 

● The user comments that it would be fun if the hologram could be triggered on 

the the real-life statues. 

  

User Test 5 

 

● The user checks and reads the introduction closely. The user also uses the 

back button. 

● The user is a used navigator and navigates thoughtfully through the application. 

● The user looking for a marker until it is presented. Trying a few different things. 

● Reads instructions closely. 

● Found the information on the back of the statue and submitted the right answer. 

● The church were under some kind of construction. To the navigation to the 

second area the user were going one way until the construction site were visible 
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and then chose to go another way. It resulted in the quickest way to the next 

area.’ 

● The user navigated a little bit outside of the marked area. Once seen the 

marker understood directly where to go. 

● Try to submit the answer with the word “Sankt” and sigfrid. Tries a few different 

ways to write it, with capital letters etc.  

● Get it right on the third try. 

● Navigate with the help of the surrounding, especially the church. 

● Mentions she wants an option to be able to go back to the navigation part. 

● Once presented with the marker the user figure out the sign and answer. 

● Continues the application 

● The user wishes  the map were nonstatic and wanted the possibility to rotate it 

as well as zoom and look around on it. 

● Recognized the last area.  

● Has a little trouble to read the worn out sign but manages to get the right 

answer. 

 

User Test 6 

 

● Reads and listens to introduction carefully. 

● Test person interrupted by an important message that must be answered. 

● Been navigating with maps before and are quite used to it. 

● Stopwatch stopped, interrupts time measurement. 

● Thinks the concept is really fun. Experienced similar concept in Japan, digital 

recorded guided tour that reacts when the user is close by a place of interest. 

Was missing the interactive elements though.  

● Guessed the second statue. 

● Putting in “Sankt” before Sigfrid, which results in failure and presents the clue 

which is read through and noticed. 

● Removes “Sankt” on the second try and manages to complete the task. 

● Took time to study the map and the arrow, then moved towards the correct 

area. 

● Comments that the storyline is enjoyable, it's educational, the user learns stuff, 

and it's fun with the quest giver. Gives the user a purpose. 

● Walks past the sign and the area because the user is looking for a statue.  

● Takes some time to study the map and figure out where to possible go. 

● Takes a guess close to the area and guessing on the sign. 

● Realize the visual clue, the marker, and heads straight for it. 

● The navigation-system creates confusion for the user which makes it takes a bit 

longer, the marker representing the user on the map is delayed. 

 

User Test 7 

 

● Understood the button and pressed it directly, no confusion. 

● Reads and listens carefully. 

● Good at navigation 

● Tries to scan the statue in reality. 

● Guess the second area based on the statue. 

● Put in “Sankt” before the name “Sigfrid”.  
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● Reads the clue 

● Thinks a bit, figure out only the name after a couple of tries. 

● Walks of track a bit during the navigation system. 

● Guesses the sign but is a bit suspicious and waits a bit. Suspects it's another 

statue to look for or something else that differs from the environment. 

● Reasons for the Sign based on the informational value that it contains. 

● Trusts the GPS too much which updates bad. 

● Walks past the sign a few times.  

● Decides for the sign, have a little bit of problem with scanning the AR-marker. 

● Finds the answer quickly. 

● Do not confused by the button and presses continues without a second thought. 

● Been orienting a bit. 

● Forgot that the map is static. 

● We're guessing a bit along the way, a fountain and some other stuff. 

● The user guessed that it was the pillar and sign as soon as it was in sign. 

 

User Test 8 

 

● Reads carefully 

● A good navigator. 

● Tries to scan different places from reality to trigger the AR event. 

● Try to scan things to get the answer, quickly realising that the answer must be 

found in reality and manually inputted. 

● Tests to submit both years, does not remember the question properly. 

● Mentions the similarity to pokemon GO 

● Reads the clue carelessly and tries to answers again, again wrong answers. 

● Reads the clue more carefully and answers right on the third try. 

● Understands and follows the arrow until the area is visual. 

● Guesses the area a little bit off but understand the visual clue and sees the 

sign. 

● Once entering the answer for task 3 the user thinks it is over but tries anyway 

and realise it continues. 

● Continues. 

● See the pillar and guesses the last area from a distant. 

● Reads the last task carefully. 

 

User Test 9 

 

● Wondering and hesitating on the start button a bit. 

● Reads and listens carefully 

● The navigation system updates unusually slow during navigation one and three. 

● Wants to zoom and rotate the static map. 

● A bit sceptical and curious about the area marker on map. 

● Walked way past the first area due to slow and bad update. 

● A bit confused about how to answer but figure it out eventually. 

● Forgot which year the application asked for, tested both. 

● Wants to be able to get up the question again. 

● Figures out the answer. 

● Forgot that the map is static. 
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● User seems to rely more on the map than looking for statues. The user do not 

look for specific statutes or other landmarks. 

● Reads the question more carefully this time. 

● Adds “Sankt” in front of the answer “Sigfrid”. 

● Thinks about the wrong answer and looks for more names on the statue, 

examines it further. 

● Read the clue carelessly, becomes a bit unsure about the question after 

answering wrong. 

● Figure it out eventually. 

● Understood to follow the arrow until the area shows up. 

● The application seems to be running a bit slow. 

● Wonders a bit about the third question, remembers the school that were 

mentioned and seems to be a little confused about what the application wants 

for an answer. 

● Reads the clue and locates the correct answer. 

● Continues in the application. 

● The user suppose that searching for a landmark of some sort. 

● A bit insecure about the map but realise where to go once the pillar is located. 

● Did not understand the question perfectly. 

● Reads the sign carefully but puts in the wrong answer. 

● Reads the clue and finds the answer.  
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A.6 User study Time measurement 
User time measure 

 

User 1 

● Total - (29.27 min) 

● Introduction and navigation 1 - (06.51 min) 

● Task 1 - (01.33 min) 

● Navigation 2 - (03.03 min) 

● Task 2 - (04.03 min) 

● Navigation 3 and task 3 - (05.53 min) 

● Explanation and choice to continue - (01.33 min) 

● Nav 4 - (04.49 min) 

● Task 4 - (01.39 min) 

 

User 2 

● Total - (20.01 min) 

● Introduction and navigation 1 - (04.05 min) 

● Task 1 - (01.06 min) 

● Navigation 2 - (02.08 min) 

● Task 2 - (04.01 min) 

● Navigation 3 - (01.01 min) 

● task 3 - (02.04 min) 

● Explanation and choice to continue - (01.23 min) 

● Nav 4 - (03.30 min) 

● Task 4 - (00.43 min) 

 

User 4 

● Total - (17.26 min) 

● Introduction and navigation 1 - (05.42 min) 

● Task 1 - (03.48 min) 

● Navigation 2 - (00.32 min) 

● Task 2 - (01.04 min) 

● Navigation 3 - (00.55 min) 

● task 3 - (01.56 min) 

● Explanation and choice to continue - (01.24 min) 

● Nav 4 - (01.37 min) 

● Task 4 - (00.52 min) 

 

User 5 

● Total - (21.08 min) 

● Introduction and navigation 1 - (02.15 min) 

● Task 1 - (01.40 min) 

● Navigation 2 - (01.04 min) 

● Task 2 - (01.20 min) 

● Navigation 3 - (02.10 min) 

● task 3 - (02.03 min) 

● Explanation and choice to continue and Navigation 4 - (06.33 min) 

● Task 4 - (02.54 min) 
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User 6 

● Total - (19.09 min) 

● Introduction and navigation 1 - (02.04 min) 

● Task 1 - (01.25 min) 

● Navigation 2 - (02.04 min) 

● Task 2 - (02.25 min) 

● Navigation 3 - (05.47 min) 

● task 3 - (01.43 min) 

● Explanation and choice to continue and Navigation 4 - (03.19 min) 

● Task 4 - (00.34 min) 

 

User 7 

● Total - (23.15 min) 

● Introduction - (01.22 min) 

● Navigation 1 - (01.29 min) 

● Task 1 - (01.00 min) 

● Navigation 2 - (00.54 min) 

● Task 2 - (02.48 min) 

● Navigation 3 - (10.38 min) 

● task 3 - (00.41 min) 

● Explanation and choice to continue and Navigation 4 - (03.23 min) 

● Task 4 - (00.30 min) 

 

User 8 

● Total - (17.47 min) 

● Introduction - (01.42 min) 

● Navigation 1 and Task 1 - (04.02 min) 

● Navigation 2 - (01.32 min) 

● Task 2 - (03.20 min) 

● Navigation 3 - (01.33 min) 

● task 3 - (02.11 min) 

● Explanation and choice to continue and Navigation 4 - (02.21 min) 

● Task 4 - (00.25 min) 

 

 

User 9 

● Total - (24.25 min) 

● Introduction Navigation 1 and Task 1 - (08.13 min) 

● Navigation 2 - (04.09 min) 

● Task 2 - (02.22 min) 

● Navigation 3 - (05.38 min) 

● task 3 - (04.45 min) 

● Explanation and choice to continue - (01.27 min) 

● Navigation 4 and Task 4 - (04.21 min) 
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A.7 User Study Interviews 

User test 1 

 

Q1: I felt engaged using the application. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

Gave me good knowledge about Carl von Linné. Continued because it was 

interesting  

 

Q2  I had an enjoyable experience using the application. 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

I think it was fun because i moved around i have never even thought about the 

park before but this got me to see the place 

 

Q3: I could understand and follow the introduction. 

 

Strongly agree: 

Agree: 

Neither: x 

Disagree: 

Strongly disagree: 

 

Comments: 

No 1 i did not know where to press, text or cvh. When i should read. When i 

inserted the answer it was a bit confusing but i learnt to click on Carl von Linné. 

Instructions, my goal was really clear. I understood both the navigation and the 

ar part. Functionality was so so but the theoretical was spot on. 

 

Q4: I could understand the navigation system and was able to find the 

areas. 
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Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

In the beginning it was a bit confusing since the navigation do not work 100 

percent. I would like for the arrow to follow and not be statically. I am not expert 

on map reading. I was never on the blue but i was always close by and figured 

out myself. I understood that i stopped follow the arrow and follow the area 

when i recognized it and should look for points of interest 

 

Q5: It was challenging to complete the tasks presented to me. 

 

Strongly agree: 

Agree: 

Neither: 

Disagree: x 

Strongly disagree: 

 

Comments: 

The last one was the hardest. The first was so so i wanted to start but i had to 

get started. The other two were simple because i understood what i should do. 

The last one was so far away but i managed. I learnt very quickly 

 

Q6: I found the historical information presented to me interesting. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

Interesting. I go to the university so it's interesting. 

 

Q7: The presented narrative facilitated my engagement with the 

application. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 
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Strongly disagree: 

 

Comments: 

I suppose that it is because i have to find the answer. And the environment 

played a big part to. I thought the talking bits were fun. It was not needed for 

him to speak but i think it's nice if you do not read. It was a bit much text in 

some part. Maybe cut it down. 

 

Q8: The explored area (Domkyrkan, Linnéparken) was appropriate given 

the provided scenario. 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

It's the narrators or companions park 

 

Q9: I had previous knowledge about the area (Domkyrkan, Linnéparken). 

 

Strongly agree: 

Agree: 

Neither: 

Disagree: x 

Strongly disagree: 

 

Comments: 

I know what it is and where it is. But never thought about it or been there 

 

Q10: I had previous knowledge about the presented history. 

 

Strongly agree: 

Agree: 

Neither: 

Disagree: 

Strongly disagree: x 

 

Comments: 

 

 

Q11: I learned something new. 

 

Strongly agree: x 



  
 

139 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

He liked flowers. The bishop and all the other thing. Did not know that Växjö 

had that much story 

 

Q12: I got curious about Växjö history. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

I will not read about the history. But if the history is presented in this way i would 

look up more 

 

Q13: If you could change one thing, what would you change? 

 

That the area is not statically or the one i am. I want one of them to show me 

that if i go right the arrow should show me right. Make it smoother. 

 

User test 2 

 

Q1: I felt engaged using the application. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

Fun and educational 

 

Q2  I had an enjoyable experience using the application. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 
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Strongly disagree: 

 

Comments: 

Fun to  walk around a bit instead of. Sitting and playing regular pc like Pokémon 

go 

 

Q3: I could understand and follow the introduction. 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

Easy to use if u are English speaker you can easily understand the quest 

 

Q4: I could understand the navigation system and was able to find the 

areas. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

First one was a bit hard because i Antog that it was cvh and only bees and 

flowers. But it was statues and i understand why the companion was Carl von 

Linné because of Linnéparken 

 

Q5: It was challenging to complete the tasks presented to me. 

 

Strongly agree: 

Agree: 

Neither: x 

Disagree: 

Strongly disagree: 

 

Comments: 

It wasn't that much of a challenge but it was fun 

 

Q6: I found the historical information presented to me interesting. 

 

Strongly agree: 
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Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

I haven't read so much about växjö history and church and found the 

information interesting 

 

Q7: The presented narrative facilitated my engagement with the 

application. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

I thought it was a very creative way to solve the game. U have to engage into 

timelines and stuff for thought process 

 

Q8: The explored area (Domkyrkan, Linnéparken) was appropriate given 

the provided scenario. 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

First I didn't think so but after i saw the name Linnépark i understood why. 

That's fun when u not quite sure but after a while you understand the reason 

behind things, Carl von Linné 

 

Q9: I had previous knowledge about the area (Domkyrkan, Linnéparken). 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 
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I knew where it was but not the name of the park 

 

Q10: I had previous knowledge about the presented history. 

 

Strongly agree: 

Agree: 

Neither: x 

Disagree: 

Strongly disagree: 

 

Comments: 

In school we read about cvh but I don't remember it was so long ago 

 

Q11: I learned something new. 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

Did not know about st Siegfried, and not how many segments Carl von Linné 

divided the plant kingdom into 

 

Q12: I got curious about Växjö history. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

I have not been reading about växjö history, I'm not from växjö. When i live here 

it's quite interesting to know and who lived here. 

 

Q13: If you could change one thing, what would you change? 

First of all make the emergency button bigger. Add a few more tasks. 

 

User test 3 

 

Q1: I felt engaged using the application. 

 

Strongly agree: x 
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Agree: 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

I could walk around and see a lot more. You interacted, walked around and 

read a bit. It was not only using the app you had to read what stood on the signs 

 

Q2  I had an enjoyable experience using the application. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

Could have been better weather. The gps system was a bit tricky but else it was 

great. 

 

Q3: I could understand and follow the introduction. 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

Clear instructions and easy to understand 

 

Q4: I could understand the navigation system and was able to find the 

areas. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

It was a bit hard to see the map, it was a bit dark. But else it was no problems, 

you understood quickly where to go. Been playing games before so it worked 

good. 
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Q5: It was challenging to complete the tasks presented to me. 

 

Strongly agree: 

Agree: 

Neither: 

Disagree: X 

Strongly disagree: 

 

Comments: 

I didn't quite hear what they said on the second one. St Siegfried. I did not hear 

what they said. 

 

Q6: I found the historical information presented to me interesting. 

 

Strongly agree: x 

Agree:  

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

I find history interesting.  

 

Q7: The presented narrative facilitated my engagement with the 

application. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

Without it I would not have read through the plates and signs.  

 

Q8: The explored area (Domkyrkan, Linnéparken) was appropriate given 

the provided scenario. 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 
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Comments: 

I believe it is the oldest part of Växjö.  

 

Q9: I had previous knowledge about the area (Domkyrkan, Linnéparken). 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

I knew where it was but i have never walked around in it. I been walking past it.  

 

Q10: I had previous knowledge about the presented history. 

 

Strongly agree: 

Agree: 

Neither:  

Disagree: x 

Strongly disagree: 

 

Comments: 

Knew about line a bit. But there was a lot new things and stuff that I don't 

remember. 

 

Q11: I learned something new. 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

There is 24 division of plants. St Siegfried built the church. And it was in this 

place he went to school. 

 

Q12: I got curious about Växjö history. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 
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Comments: 

I did not know that much history about Växjö. I knew a little bit like Dacke and 

Carl von Linné, so fun to learn more.  

 

Q13: If you could change one thing, what would you change? 

The map and the gps system. 

 

The app looked good in structure. I could use this for tourism so you can look 

up the information yourself. This can include ordinary things in a city. 

 

User test 4 

 

Q1: I felt engaged using the application. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

Confused by the map. It did not rotate, the arrow were static. 

 

Q2  I had an enjoyable experience using the application. 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

It was really nice to take a walk and a few laughs. The first surprise quiz were 

really funny. When i did not knew what i had to expect. It was unexpected 

 

Q3: I could understand and follow the introduction. 

 

Strongly agree:  

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 
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The hologram was a little confusing as well as where to press. The button by 

the sign was the same as the first one. 

 

Q4: I could understand the navigation system and was able to find the 

areas. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

You had to get used to the maps and only follow the arrow until you find the 

start. The first point was a bit off, at the tree instead of the statue. Felt confused. 

 

Q5: It was challenging to complete the tasks presented to me. 

 

Strongly agree: 

Agree: 

Neither: X 

Disagree: 

Strongly disagree: 

 

Comments: 

It was easy to cheating. I read the signs. Confused by the map again. I 

understood the positions and the question location. 

 

Q6: I found the historical information presented to me interesting. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

It's a fact we should know about Linné, but we don't. As student we should know 

a bit more about the culture and history in the town. 

 

Q7: The presented narrative facilitated my engagement with the 

application. 

 

Strongly agree: x 

Agree: 



  
 

148 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

I was more focused in it. Even if there is a lot of small thing to edit, it could really 

be placed throughout Växjö and could be a fun thing, and meet different 

companions. You can apply it to a lot of places. 

 

Q8: The explored area (Domkyrkan, Linnéparken) was appropriate given 

the provided scenario. 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

For a short stroll. You could go visit other places but it will be a bit to walk. This 

place is kind of the essence of Linné in växjö.s 

 

Q9: I had previous knowledge about the area (Domkyrkan, Linnéparken). 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

Walking around a lot. If line was the main topic, how did Siegfried get into it? 

Line is the best representative for växjö. 

 

Q10: I had previous knowledge about the presented history. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

I forgot some. The historical value and etc value in knowledge and way to do 

things. We use it every day. Like in programming you divide stuff into sections 
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and inheritance. Unconsciously yeah. You don't go through all history but i 

heard about them. Raised in växjö.  

 

Q11: I learned something new. 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 

The relationship with Siegfried and the church. 

 

Comments: 

That Tegner had stronger relationship to Växjö than I thought. 

 

Q12: I got curious about Växjö history. 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

Stuff you never noticed before until someone points it out. Can't think of 

everything. 

 

Q13: If you could change one thing, what would you change? 

Mostly little things. Make the map clearer, the roads. Change the first point to be 

more correct. Fix the glitch in the gps and the static arrow. Hologram on real 

object. The hologram on the paper was really good. 

 

User test 5 

 

Q1: I felt engaged using the application. 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 
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Q2  I had an enjoyable experience using the application. 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

 

Q3: I could understand and follow the introduction. 

 

Strongly agree: 

Agree: x 

Neither:  

Disagree: 

Strongly disagree: 

 

Comments: 

Incoming - thought it was a loading screen. First button. In the beginning i did 

not understand 100 % that i could read the information. Mainly because the first 

area is a bit off.  

 

Q4: I could understand the navigation system and was able to find the 

areas. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

I did not think the position of the area was where i should go. I want also the 

map to rotate. 

 

Q5: It was challenging to complete the tasks presented to me. 

 

Strongly agree: 

Agree: 

Neither: x 

Disagree: 

Strongly disagree: 

 

Comments: 
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It was on a perfect level to require a bit of thought process but still fun. 

 

Q6: I found the historical information presented to me interesting. 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

 

 

Q7: The presented narrative facilitated my engagement with the 

application. 

 

Strongly agree: 

Agree: 

Neither: x 

Disagree: 

Strongly disagree: 

 

Comments: 

When i wanted to go back, he still talked. I wanted him to stop talking. I would 

like an opportunity to mute the voice. 

 

Q8: The explored area (Domkyrkan, Linnéparken) was appropriate given 

the provided scenario. 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

Lots of history in the area. 

 

Q9: I had previous knowledge about the area (Domkyrkan, Linnéparken). 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 
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Comments: 

Been walking around but not reading. 

Fun to read the signs 

 

Q10: I had previous knowledge about the presented history. 

 

Strongly agree: 

Agree: 

Neither: 

Disagree: x 

Strongly disagree: 

 

Comments: 

I knew a little bit about Gudrun. I did not know about Tegners death or sigfrid. 

 

Q11: I learned something new. 

 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

 

 

Q12: I got curious about Växjö history. 

 

Strongly agree: 

Agree: 

Neither: x 

Disagree: 

Strongly disagree: 

 

Comments: 

I find history interesting over all. I would an application that could help me with 

the information like this one. Then I would think it's fun. 

 

Q13: If you could change one thing, what would you change? 

None-static map. Mute the guide. 

 

User Test 6 
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Q1: I felt engaged using the application. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

I felt engaged, because it is a quest that i must do. 

 

Q2  I had an enjoyable experience using the application. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

The GPS ruined it a bit. The glitch with jumping around. 

 

Q3: I could understand and follow the introduction. 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

 

 

Q4: I could understand the navigation system and was able to find the 

areas. 

 

Strongly agree: 

Agree: 

Neither: x 

Disagree: 

Strongly disagree: 

 

Comments: 

Everything was fine except the glitch in. It was a bit late 
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Q5: It was challenging to complete the tasks presented to me. 

 

 

Strongly agree: 

Agree: 

Neither: x 

Disagree: 

Strongly disagree: 

 

Comments: 

They were not that hard. I believe my earlier gaming experience helped me and 

the pattern were quick to find. 

 

Q6: I found the historical information presented to me interesting. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

Relevant information based on the location. 

 

Q7: The presented narrative facilitated my engagement with the 

application. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

I liked the companions personality 

 

Q8: The explored area (Domkyrkan, Linnéparken) was appropriate given 

the provided scenario. 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 
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Comments: 

Historical relevant place in Växjö to a history related game. 

 

Q9: I had previous knowledge about the area (Domkyrkan, Linnéparken). 

 

Strongly agree: 

Agree: 

Neither: 

Disagree: x 

Strongly disagree: 

 

Comments: 

Been walking past and knew where it was but have not been in it. It was a fun 

way to see the park. 

 

Q10: I had previous knowledge about the presented history. 

 

Strongly agree: 

Agree: 

Neither: 

Disagree: x 

Strongly disagree: 

 

Comments: 

I've probably read some of it in school. Born and raised in Stockholm.e 

 

Q11: I learned something new. 

 

 

Strongly agree: x 

Agree:  

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

When he died and the 24 Greens. The storm, remainder. 

 

Q12: I got curious about Växjö history. 

 

Strongly agree: 

Agree: 

Neither: x 

Disagree: 
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Strongly disagree: 

 

Comments: 

Personally not interested in history. But i got a bit curious that there is a bit of 

history here. Generally not interested in history, to read about it. 

 

Q13: If you could change one thing, what would you change? 

Gps systems accuracy. Less spelling error. Communication med ett m och 

communication. More assignments. The walking was good, the linear walk with 

the quests.  

 

Fun and a good idea. Good job if you compare to japan. I had interact which 

made it personally beneficial 

 

User Test 7 

 

Q1: I felt engaged using the application. 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

It's a fun thing to just line the markers. It gets you engaged. 

 

Q2  I had an enjoyable experience using the application. 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

Its charming structured. It is a fun thing to combine with history to learn and 

have fun. 

 

Q3: I could understand and follow the introduction. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 



  
 

157 

Strongly disagree: 

 

Comments: 

It was easy to follow. The only thing were the second task with the name as well 

with the marker for gps, it got me a bit confused. 

 

Q4: I could understand the navigation system and was able to find the 

areas. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

The marker bug in the gps once again. It's a bit slow. The map however is good. 

You can see where the marker is. 

 

Q5: It was challenging to complete the tasks presented to me. 

 

 

Strongly agree: 

Agree: 

Neither: x 

Disagree: 

Strongly disagree: 

 

Comments: 

It was easy to follow and it was nothing advanced.  

 

Q6: I found the historical information presented to me interesting. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

It's a bit fun that it becomes a game to learn in this way. 

 

Q7: The presented narrative facilitated my engagement with the 

application. 
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Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

It's a bit funny to hear your voice as the linné. The story were fun with the 

universe crashing, it is a fun twist. 

 

Q8: The explored area (Domkyrkan, Linnéparken) was appropriate given 

the provided scenario. 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

It is about carl von linne and its Linnéparken. Perfect. 

 

Q9: I had previous knowledge about the area (Domkyrkan, Linnéparken). 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

Been here before. Its new for me to read on the signs, it is makes me see new 

things. 

 

Q10: I had previous knowledge about the presented history. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

I have a little bit of knowledge about Linné.  
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Q11: I learned something new. 

 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

The 24 classes is new to me, as well as the history of st. Sigfrid. Heritage from 

växjö. 

 

Q12: I got curious about Växjö history. 

 

Strongly agree: 

Agree: 

Neither: x 

Disagree: 

Strongly disagree: 

 

Comments: 

Fun to learn, but i will not sit down and google more. I could go around and 

learn more in this way on my spare time. 

 

Q13: If you could change one thing, what would you change? 

Gps marker. Add in sankt sigfrid as an answer. 

 

Zoom on the map. 

 

Fun thing. 

User Test 8 

 

Q1: I felt engaged using the application. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

The voice makes me more engaged to narrates with. 

 

Q2  I had an enjoyable experience using the application. 
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Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

It is nice weather. It creates more harmony. 

 

Q3: I could understand and follow the introduction. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

Simple, if you have experience with games. 

 

Q4: I could understand the navigation system and was able to find the 

areas. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

I did recognize it and it was similar to earlier experience. 

 

Q5: It was challenging to complete the tasks presented to me. 

 

Strongly agree: 

Agree: 

Neither: 

Disagree: x 

Strongly disagree: 

 

Comments: 

 

 

Q6: I found the historical information presented to me interesting. 
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Strongly agree: 

Agree:  

Neither: x 

Disagree: 

Strongly disagree: 

 

Comments: 

An old man in the new time. It was more the weather, it's nice if you are bored. 

You don't really care but if it is easier to complete the game you rather play it 

than a more advanced game. You get the time you want, easy to learn. 

 

Q7: The presented narrative facilitated my engagement with the 

application. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

The environment facilitated my engagement most. 

 

Q8: The explored area (Domkyrkan, Linnéparken) was appropriate given 

the provided scenario. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

There is a lot of places that is fitting to do this. 

 

Q9: I had previous knowledge about the area (Domkyrkan, Linnéparken). 

 

Strongly agree: 

Agree: 

Neither: 

Disagree: x 

Strongly disagree: 

 

Comments: 
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I know about the place but not the monuments. Never seen them before. I 

learned something new.  

 

Q10: I had previous knowledge about the presented history. 

 

Strongly agree: 

Agree: 

Neither: 

Disagree: x 

Strongly disagree: 

 

Comments: 

Only knew a bit about the storm. 

 

Q11: I learned something new. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

Historical monument information. 

 

Q12: I got curious about Växjö history. 

 

Strongly agree: 

Agree: 

Neither: 

Disagree: x 

Strongly disagree: 

 

Comments: 

I am never really engaged in history. I would make a google search if something 

seems interesting. 

 

Q13: If you could change one thing, what would you change? 

 

The concept to move around is good, especially with monuments as key 

positions. I don't see the people under 20 being interested in the historical 

information. I think it is an easy thing for people that visits new places and want 

to orient around.  

It felt pretty simple anyway.  
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Zoom on the map. Visualize the environment more and would make the 

navigation more easy. Rotate the map as well. The map should rotate, its 

easier. 

 

Easy for navigation, born with it 

 

User Test 9 

 

Q1: I felt engaged using the application. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

You become à bit stuck in the application with the gps etc to look at all the time. 

Then there is also a little story that you follow, you becomes a part of the game. 

You do it in real life. Gps bug ruined it a little bit. 

 

Q2  I had an enjoyable experience using the application. 

 

Strongly agree: X 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

I think it’s cool with putting the games out to reality like pokemon go. You don't 

just sit in front of a computer 

 

Q3: I could understand and follow the introduction. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

Only the gps system 
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Q4: I could understand the navigation system and was able to find the 

areas. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

When it works it worked fine. I managed to get too the location but i was a bit 

insecure when the update were bad. The light affected a bit as well. It was also 

a bit zoomed in, a more out-zoomed would have been easier. 

 

Q5: It was challenging to complete the tasks presented to me. 

 

Strongly agree:  

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

The first two were a bit hard. But then i understood what i was looking for. The 

gps and zoom made it a bit challenging, the screen were a bit small. That i 

could not check the text again made it a bit hard as well if i forgot the question, 

the text itself were good. Learning process. 

 

Q6: I found the historical information presented to me interesting. 

 

Strongly agree: 

Agree: x 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

Usually not interested. Fun to read a bit. 

 

Q7: The presented narrative facilitated my engagement with the 

application. 

 

Strongly agree: 

Agree: x 

Neither: 



  
 

165 

Disagree: 

Strongly disagree: 

 

Comments: 

I felt as I was part of the story. Bothe the sound, images and real life were cool. 

 

Q8: The explored area (Domkyrkan, Linnéparken) was appropriate given 

the provided scenario. 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

Lots of points of interest and it's a nice place to visit. It is a park where many 

people visiting and the social aspect might be a part of this. See more of it when 

the weather is nice. 

 

Q9: I had previous knowledge about the area (Domkyrkan, Linnéparken). 

 

Strongly agree: x 

Agree: 

Neither: 

Disagree: 

Strongly disagree: 

 

Comments: 

I've been here and looking at some bands. Been walking past some times. I 

usually don't hang around but i know about the place. I have never looked at the 

signs or statues or even been in the cathedral. You can make this kind of game 

for the history lessons for kids. 

 

Q10: I had previous knowledge about the presented history. 

 

Strongly agree: 

Agree: 

Neither: 

Disagree: 

Strongly disagree: x 

 

Comments: 

Very uninterested in history.  
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Q11: I learned something new. 

 

Strongly agree: 

Agree: 

Neither: 

Disagree: x 

Strongly disagree: 

 

Comments: 

Already forgot. I never done something like this with sound, it’s a new 

experience. Didn't learn something new but i experienced something new.  

 

Could recall a few things. 

 

Q12: I got curious about Växjö history. 

 

Strongly agree: 

Agree: 

Neither: 

Disagree: x 

Strongly disagree: 

 

Comments: 

Not interested in historia. 

 

Q13: If you could change one thing, what would you change? 

 

Gps-system. Make it to a zoom function. Make it possible to see which direction 

you are going to. 

 

I can see the perplex interested in historia, using this. It also shows the statues 

so for interested people would be using this app. Also for younger people it is a 

more fun way to show. 
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A.8 Users Likert Scale Statement Grading 
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