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Abstract 

 

With tourism industry growing every day, the quality of experience and services are also developing 

every day. The advancement of technology, handheld computers and mobile technologies have given a 

new shape to tourism by upgrading the experience and services from tour guides, maps and guide books 

to mobile tour guide systems and applications. The existing applications take very little account 

regarding the personalization and customization of the user interface and experience as per the interest 

and personality of one particular user. The objective of our study is to use psychological personality 

traits tests in order to score the interest and personality of the user and develop and evaluate a 

personality centric location aware mobile tour guide. Our core research question is to determine if the 

psychological profile of the user aids in creating personalized systems or applications. 

We studied three areas: guide books and tour, Big Five personality traits and software engineering and 

combined these areas to provide a usable prototype in the form of location aware personalized mobile 

tour. We designed and developed a prototype for mobile tour guide application. We documented the 

issues occurred during the development phase. We also documented the evaluation of developed 

prototype and recorded the limitation of document. In order to understand the attitude of users 

towards personality centric (location aware) mobile applications like mobile tour guide, we conducted a 

field experiment and mentioned the result in short summary in our thesis. The prototype, which was 

developed to prove the concept of this thesis, makes a good basis for future development.   
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CHAPTER - 1 Introduction 
 

The growth in tourism and the advancement of new technology demands better quality of 

experience and services in the tourism industry.  Core to this quality of experience and services 

is the satisfaction of the user.  Paper and electronic versions of guidebooks and maps giving 

information about the artifacts and places of the city are common these days. On the process of 

providing better quality experiences and services, we can concentrate on the personality and 

interest of the user. In order to upgrade the quality to a next level, we can attempt provide 

personality centric services like tour guides to the user. We can provide such services by 

combining personality traits from psychology, software engineering concepts to build the 

service from computer science and tourism aspects like information about the city from leisure 

management. 

1.1 Problem Statement 

 

Tourism is one of the most popular global leisure activities. People either explore places with 

the help of tourist guides or do self-exploring with the help of travel guides and maps. Travel 

guidebooks provide overall information of a place such as information about hotels, restaurants, 

tourist attraction sites and shopping malls.  These guidebooks such as lonely planet1 give the 

overview of the place which is stereotyped to the interest and preference of a person. These are 

intended for general users.  They are not intended for personal interest. For example, these 

guidebooks do not take into consideration, if the user likes to have detailed descriptions of the 

artifact or just a short description of the artifact. They are generic to the interest of all tourists. 

And, these guide books and maps are rather static. 

 

A mobile tour guide application is a dynamic concept that attempts to overcome the limitations 

of static guide books and maps. The "anytime and anywhere in the space" philosophy of mobile 

computing has built a platform for developers to provide a user with enhanced user experience 

in their system or application. One such way of enhancing the user experience is by providing 

location awareness service in the application. Such service makes the user connected to the 

surrounding environment by providing knowledge and sense of personalization. For instance, 

the mobile tour guide application provides information by linking the personalized information 

about cultural heritage such as museums, monuments, statues, art-works and historic events 

with respect to the provided geo-location. It combines two types of information: general 

information about geo-locations and points of interest and specialized information about the 

cultural heritage domain and data from various cultural institutions.  

One more important issue is personalized user experience in mobile tour guide applications. It 

might turn out a significant contribution to the tourism domain, if we are able to provide a 

mobile application, which not only overcomes the limitations of static guidebooks and maps but 

also takes into consideration of the personality and interest of the user instead of providing a 
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stereotyped tour to the user. The mobile applications such as let’s go Gorizia2, wikitude3, layar4 

take into account the interest of generic user. The applications are generic when it comes to the 

interests of the single user. They take little into account if the service they provided matches the 

interest and personality of the user. For example: What if the user is seeking for a short tour 

with short information? On the other hand, what if the user is seeking for a detailed tour? What 

if the user does not use the application simply because he is irritated by the visual presentation 

of the interface? In this thesis, we propose to provide a prototype for dynamic mobile tour 

guide that cares to match the interest of the user by using Big Five personality traits.  

1.2 Solution Proposal 

 

Personalized mobile tour guide application might play a significant role in providing a tourist 

better experience of the tour. Each individual are provided a personalized experience that takes 

into account the personality and interest of the individual tourist.  Hence, we propose to design 

and evaluate a prototype for personality centric customized mobile tour guide application.  

 

For building a prototype, we use Big Five personality traits test to score the psychological profile 

of the user and provide customized tour to the user. The psychological profile gives the idea of 

the user’s interest and personality. This profile will be used as a basis to build a tour that takes 

into account the interest and personality of the user.   

 

The project will cover the aspects from tourism, psychology and software engineering in order 

to develop a prototype of mobile tour guide application containing the items from cultural 

heritages of Netherlands. 

 

1.3 Research Question 

The main concern of the research is to realize the interest and personality of a user and provide 

customized mobile tour that matches his interest and personality. This leads us to develop, test 

and evaluate a prototype that enhances personalized user interfaces and the functionality of 

mobile cultural heritage tour guide by utilizing programming tools and technologies. The other 

concern of the research is to point the location of the user and provide information about the 

cultural heritage artifacts (statue, painting, monuments, and building) that are within the range 

of a user’s current location.  The concern leads the raise of following research questions: 

- Does psychological profiling aid with user experience by creating personality-based software 

or applications? 

On quest to answering this research question we also come across with following sub-questions: 

- How do we score the psychological profile of the user? 

- How do we relate the scored psychological profile and user interfaces? 
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- What is the best way to create an application that takes into account psychological profile? 

- Is there a domain where we can apply out? 

 

1.4 Research Approach 

The main idea of this project is to create a prototype for mobile application that provides 

personalized user experience based on the psychological profile of a user. We use Big Five NEO 

model as a candidate for scoring the psychological profile of the user. Big Five model is the 

general taxonomy of personality traits that were derived from analysis of the natural language 

terms people use to describe themselves and others (John, Naumann & Soto, 2008). The Big five 

model will be discussed more broadly in chapter 3. 

The initiative to provide personality centric mobile tour to the user brings in a challenge to 

combine three different areas: a) tourism as a domain, b) psychology to score the psychological 

profile using NEO personality traits c) and software engineering to provide a solution through a 

usable prototype. In order to provide a good solution, we have to tap into psychology (i.e. Big 

Five model, NEO) and also into tourism (cultural heritages in our case) and build a prototype by 

using software engineering approach. Hence, we take a practical software engineering approach 

to a solution rather than contributing to the solution of problem that belongs to particular 

thread of research. The approach is goal oriented, looks for answers and solutions in order to 

reach satisfying results with respect to the goal of the project. This in our case is to provide a 

customized tour to the user with respect to his scored psychological profile.  

Personality trait of the user and tourism aspects such as information about the place, its history, 

points of interests have to affect all the steps from detecting user’s problem, to generating 

requirements, to designing and implementing the prototype. For example, what does a user 

(tourist) like to do when he visits new place? He likes to know the information of the place, the 

historical value of the place and the historical events. There can be an enormous amount of 

information about that place. Is the user really interested in knowing all those information? The 

chance can be that he might be interested or he might want few ‘to the point information’.  

Hence, the software engineering approach starts from this context till the solution satisfies the 

requirement of the user. The following figure shows the phases of our research approach: 
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Figure 1: The phases of research approach 

Figure 1 depicts the following phases: 

 Generating the context through the background study of Big Five Model and cultural 

heritage. 

 Generating the requirements through the help of context. 

 Documenting the structure of the system through architectural design. 

 Designing data model, classes and objects. 

 Developing a set of user interfaces for different user profiles. 

 Coding execution and testing of the component. 

 Evaluation of the prototype. We also include the field experiment where the evaluation 

of prototype is done by end users. The evaluation will be done through two mediums: a) 

through feedback (rating) button and b) through the usage of application by user.  This 

decision for evaluation also generates the requirement for the system.  

 

1.5 Thesis Structure 

The thesis is organized as below: 

In chapter 2 we discuss the related work and background of the mobile tour guide that are built 

over the last years which are related to cultural heritages. We also give very brief overview of 

human tour guide. In chapter 3, we explain iterative theories such as Big Five personality traits, 

color theory, mobile computing, personalized and customized interfaces and location aware 

mobile computing.  In chapter 4, we discuss the conceptual design of the prototype by utilizing 

the iterative theories from chapter 3. Chapter 5 describes the overview of prototype and how it 

is designed and what design decisions are made. In chapter 6, we present the implementation 

and development of the prototype. In chapter 7, we discuss and analyze the final prototype and 

its possible limitations. This chapter also contains a very small summary of the results of field 
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study conducted to determine the attitude of users towards our application. We end the thesis 

with conclusion and related work in chapter 8.  

 
1. http://www.lonelyplanet.com 2. http://letsgo.gorizia.it/3.http://www.wikitude.com  4. http://www.layar.com   

http://www.lonelyplanet.com/
http://letsgo.gorizia.it/
http://www.wikitude.com/
http://www.layar.com/
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CHAPTER - 2 Related Work  
 

This chapter consists of a background study of the works that are related to our research. It 

focuses on the work done in the field of cultural heritages and mobile tour guide. We figured 

out that there is very little work that presents tour guide software, which is based on the 

personality and interest of the user. Most of the works presented below give an idea about the 

functionalities of context or location aware mobile tour guide software. Mobile museum guide 

(Graziola et. al., 2005) investigates the relationship between the personality traits and human’s 

attitude towards the adaptableness of mobile applications.    

 

2.1 Tour Guide Definition 

 

Tourism is travel for recreational, leisure or business purpose (Wikipedia, 2012). Tourism today 

is one of the largest industries with over 940 million international tourist arrivals worldwide in 

2010 (as per the data presented in Wikipedia, 2012). Tourism has become a commercial industry 

with enormous resources for leisure and recreational activities. Tourism activities are offered to 

suit the individual’s need and expectations.  One of the integral parts of tourism is a tour guide.  

 

A general definition for a tour guide is “a guide who leads others on a tour”.  A tour guide (or 

tourist guide) provides assistance, information and cultural, historical and contemporary 

heritage interpretation to people on organized tours, individual clients, educational 

establishments, at religious and historical sites, museums and at venues of other significant 

interest (Wikipedia, 2012). A tour guide not only shows around and gives information about the 

places but also help tourists deal with lots of practical difficult they face during the trip. Above 

all this he has human intelligence or intuition to understand his client’s interest and act 

accordingly i.e. show around and take to the places that his client tends to like or give 

elaborative description of artifact if the client is interested and give less details if the client is 

less interested .   

 

2.2 Related Work 

Even though, one of the project motivations comes from the need to improve the static nature 

of the travel guide books such as lonely planet1, rough guides2 and tripadvisor3, we focus on 

conducting the study of related existing research and systems whose scope and background is 

related to mobile tour for cultural heritages.  

Graziola et. al (2005) have studied about adaptation on a mobile museum guide, which is a 

mobile application aiming at investigating the relationships between personality traits and the 

attitude towards some basics of adaptivity. They have taken into account Big Five Model as the 

variables of personality traits in order to study the attitude of people towards the acceptance or 
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adaptation on a mobile museum guide. The four main functionalities of mobile tour guide are: i) 

location awareness that is automatically prompted by the system when the user is in front of 

the museum, ii) follow-up that provides a personalized adaptive presentation after the current 

one is finished and ‘wow’ button is pressed, iii) interest that dynamically adds background and 

elaborative information and iv) history that provides references to previously displayed 

contents. Graziola et. al. (2004) found interesting effects of conscientiousness, creativity and 

stability on acceptance of the adaptivity dimensions. The snapshot of mobile museum is shown 

in figure 2.  

 

Figure 2: Snapshot of mobile museum guide by Graziola et. al 

Digital Dunhuang oriented mobile tour guide (Ma & Fang, 2007) is another mobile tour guide for 

world cultural heritage Dunhuang whose service is based on the location awareness. It facilitates 

tourists to make full use and enjoyment of mobile tour guide services at any time anywhere 

through personal digital assistants (PDAs), mobile-phones and other handheld devices. However 

this mobile tour guide does not personalize the interest of the individual tourist. Their main 

concern is to locate the user and provide the information of the artifact, which is in the vicinity 

of the user. Figure 3 shows, the screenshot of prototype used in digital Dunhuang. 
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Figure 3: Prototype used in digital Dunhuang 

Dynamic Tour Guide (Kramer et. al, 2007) is a mobile application which consists of two modes: 

planner mode and explorer mode. In its planner mode, dynamic tour guide creates a 

personalized tours based on tourists’ generic preferences and context based constraints such as 

tour duration, starting time and location. In its explorer mode, dynamic tour guide provides 

context based information whenever requested instead of providing a tour-plan. The main 

concern of dynamic tour guide is to allow the tourists to follow their own position 

independently on a map and see a list of available attractions in their close vicinity. Figure 4 is 

the screenshot of dynamic tour guide. 
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Figure 4: Screenshot of Dynamic tour guide 

Intelligent Mobile Tour Guide (Lim & Aylett, 2007) is an intelligent context-aware mobile tour 

guide that has a biologically inspired architecture of emotion that allows the guide to adapt to 

the user’s need and feelings. This mobile tour guide is more focused on building a 

computational agent that can meet the human cognitive and social needs by making the tools 

more familiar and natural. The guide applies its beliefs, interests, user’s interests and its current 

memory activation to narrate stories. The tour guide extracts information about the user and his 

interests prior the tour and it chooses the attractions that match the user’s interest and plans a 

route to the destinations in such a way that it is shortest route possible. The snapshot of 

intelligent mobile tour guide is shown in figure 5.  

 

Figure 5: Snapshot of intelligent mobile tour guide 
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Other than specific mobile tour for cultural heritages like the ones mentioned above, there are 

also mobile applications like layar4 and wikitude5 that provides digital mobile tour guides by 

making use of augmented reality. 

Layar is built upon the layar browser that allows user to find various items based upon 

augmented reality technology. The layar reality browser allows the user to his location and the 

direction he is heading to. Then it provides additional layers of information about the user’s 

surroundings. It also lets user to find tourists spots historical sites, museums, parks to name a 

few. It provides site information, photo galleries and eye tour video. 

Wikitude makes use of augmented reality by displaying the user’s surrounding in a mobile 

camera view. It is location-aware application that shows user the information about certain 

artifact such as building or monument at which the user’s camera points to. 

1. http://www.lonelyplanet.com 2.http://www.roughguides.com 3.http://www.tripadvisor.com  

4. http://www.layar.com 5. http://www.wikitude.com 

  

http://www.lonelyplanet.com/
http://www.roughguides.com/
http://www.tripadvisor.com/
http://www.layar.com/
http://www.wikitude.com/
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CHAPTER – 3 Iterative Theories 
 

This chapter contains the theoretical research conducted for the thesis. Providing a broader 

image of the area of application development, we focus on user interface design, in relation to 

personality traits and location aware mobile computing. The chapter starts with the elaboration 

on the theory and definition of Big Five Model personality traits. Then, there will be focus on the 

general color theory and personality association. There is a brief explanation about mobile 

computing which is followed by the discussion over graphical user interface personalization. 

Lastly in this chapter, we discuss ways of computing the location in mobile devices. 

 

3.1 Big Five Model Personality Traits 

The Big Five model is the general taxonomy of personality traits that were derived from analysis 

of the natural language terms people use to describe themselves and others (John, Naumann & 

Soto, 2008).  It consists of five broad dimensions: Openness to experience, Conscientiousness, 

Extraversion, Agreeableness and Neuroticism.  Each of these dimensions represents and 

summarizes a large number of distinct and more specific personality characteristics. For 

example, conscientiousness represents behaviors such as orderly, responsible and dependable.  

Eysenck identified extraversion and neuroticism as major components of psychological tests 

(McCrae & John, 1992), which are more robust and whose measurement concerns individual 

psychology of each person. In 1980, Costa and McCrae added a dimension they called Openness 

to Experience and made the NEO Personal Inventory, which was eventually published in 1985 

(McCrae, John, 1993). The initial NEO Personality Inventory by Costa and McCrea included scales 

to measures the facets of Neuroticism, Extraversion and Openness to Experience (John & 

Srivastava, 1999). The remaining two dimensions Conscientiousness and Agreeableness were 

added later to the personality dimension as the need for dimension on self-control and 

constraint and dimension to interpersonal circumflex were suggested by various psychological 

peoples (McCrae & John, 2006). The differentiated measurement of each Big Five dimension in 

terms of six more specific facets per five factors were published by Costa & McCrea in 1992 in 

their NEO Personality Inventory Revised (NEO-PIR). 

The five dimensions are explained briefly as following: 

Openness to experience: describes the breadth, depth, originality and complexity of an 

individual’s mental and experiential life (John, Naumann & Soto, 2008). People that are open to 

experience have appreciation for art, emotion, adventure, unusual ideas, curiosity and variety of 

experience (Wikipedia, November 2011). People having high score in this dimension are open to 

experience. People having low score are closed to experience. They tend to be traditional and 

conventional in their looks, appearances and behavior, prefer to follow same old and familiar 
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routines rather than trying new things out.  From various sources (John, Naumann & Soto, 

2008), (Wikipedia, November 2011) and (John & Srivastava, 1999) we can sketch the clusters of 

personality and traits that come under the umbrella of openness to experience: 

 Active imagination, imaginative fantasy 

 Aesthetic sensitivity, artistic, appreciation for art 

 Attentiveness to inner feelings, excitable, emotional 

 Preference for variety, wide interest, adventurous 

 Intellectual curiosity, open to ideas, open-mindness 

 

Conscientiousness: describes socially prescribed impulse control that facilitates task and goal-

directed behavior such as thinking before acting, delaying gratification, following norms and 

rules, and planning, organizing and prioritizing tasks (John, Naumann & Soto, 2008). People 

having this dimension are careful, self-disciplined, and thorough and have deliberation and need 

for achievement.  People having high score on conscientiousness are workaholics, perfectionists 

and compulsive in their behavior. People having low score tend to be more laid back, less goal 

driven oriented and less driven by success. The personality and traits according to Costa & 

McCrae’s (1992) NEO PI-R facets mentioned by John & Srivastava, (1999) are: 

 Competence (efficient) 

 Order (organized) 

 Dutifulness(not careless) 

 Achievement striving (thorough) 

 Self-discipline (not lazy) 

 Deliberation (not impulsive) 

Extraversion: implies an energetic approach toward the social and material world and includes 

traits such as sociability, activity, assertiveness and positive emotionality (John, Naumann & 

Soto, 2008). The personality and traits according to Costa & McCrae’s (1992) NEO PI-R facets 

mentioned by John & Srivastava, (1999) are: 

 Gregariousness (sociable) 

 Assertiveness (forceful) 

 Activity (energetic) 

 Excitement seeking (adventurous) 

 Positive emotions (enthusiastic) 

 Warmth (outgoing) 

Agreeableness: contrasts a pro-social and communal orientation toward others with 

antagonism and includes traits such as altruism, tender-mindness, trust and modesty (John, 
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Naumann & Soto, 2008). The personality and traits according to Costa & McCrae’s (1992) NEO 

PI-R facets mentioned by John & Srivastava, (1999) are: 

 Trust (forgiving) 

 Straightforwardness (not demanding) 

 Altruism (warm) 

 Compliance (not stubborn) 

 Modesty (not show-off) 

Neuroticism: contrasts emotional stability and even temperedness with negative emotionality 

such as feeling anxious, nervous, sand and tense (John, Naumann & Soto, 2008). The personality 

and traits according to Costa & McCrae’s (1992) NEO PI-R facets mentioned by John & 

Srivastava, (1999) are: 

 Anxiety (tense) 

 Angry hostility (irritable) 

 Depression (not contented) 

 Self-consciousness (shy) 

 Impulsiveness (moody) 

 Vulnerability  (not self-confident) 

There are alternatives to Big Five personality traits which can be used to score the psychological 

profile of the user namely: Cattell’s 16 PF theory (Cattell, Eber & Tatsuoka, 1970), the Eysenck 

PEN system (Eysenck & Eysenck, 1985) and the HEXACO model (Ashton et. al., 2004).  

Cattell’s 16 PF theory attempts to cover the whole ground of personality – collecting relevant 

linguistic terms, and then proceeding to use the most advanced methods of statistical analysis 

available to construct his list of 16 major personality factors (Eysenck, 1991).  

The Eysenck PEN system comprises of Psychoticism, Neuroticism and Extraversion that covers 

the ground of personality. Those three psychometric scales (P, E and N) are predicted upon a 

biologically based theory of personality, from which such a deductive prediction of universality 

can be made (Barret et. al, 1998).  

The acronym for HEXACO stands for Honesty-Humility (H), Emotionality (E), Extraversion (X), 

Agreeableness (A), Conscientiousness (C) and Openness to experience (O). The HEXACO model is 

similar to Big Five model with respect to three dimensions Extraversion, Conscientiousness and 

Openness to experience (Vries et. al, 2009). The most important change the addition of a new 

personality dimension, Honesty-Humility, which represents individual differences in tendencies 

to be sincere, fair, and unassuming versus manipulative, greedy and pretentious (Vries et. al, 

2009).  
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3.2 General Color Theory 

 

The general definition of color found in Google dictionary (Google Inc, 2012) is, “The property 

possessed by an object of producing different sensations on the eyes as a result of the way the 

object reflects or emits light.” It is a part of human cognition and the rays of light that reach the 

eyes. Color is everywhere conveying a message of certain meaning like white for purity and 

black for mourning. It is also a significant component of visual aesthetics, which literally means 

“philosophy dealing with beauty and taste”. Beauty and taste relates to the character and 

personality of the people.  

 

Color is also a significant aspect while designing the graphical user interface. It gives certain 

value and meaning to the software or applications. For example blue colored user interface 

gives the feeling of trust and dependability and green these days represents ecofriendly. 

Generalizing the phenomenon of color is quite hard as it is subjective and not grounded in 

objective qualities of display. Also, going deep into the theory of color is not within the scope of 

this study. However, our research concern directs us towards the study of graphical user 

interface preference. And the color is one of the most important attributes of graphical interface 

preference. 

 

Not many studies are available regarding the connection between personality and the color 

aesthetics. Karsvall (2000) in his thesis has summarized some general findings or patterns of 

basic hue associations that can relate to personality from various literature sources. Table 1 

presents this basic hue and personality presentation by Karsvall (2000). 

 

Color Personality Association 

Yellow - In its pure form, it is supposed to be pleasant to have around in 
the environment. 

- Playful, exiting, cheerful. 
 

Red-yellow/Orange - It gives warmth and joy and represents the color of amber and 
the sun of dam. 

- Orange was also said to have a more emotional social influence, 
and was recommended for insecurities, loneliness and poverty.  

- Gay, exiting, distressed, defiant, friendliness, amorous feelings. 
 

Yellow-red/dark orange 
 

- Darker orange is associated with excitement and defiant. 
 

Red - Red is connected to strength, warmth, anger and sexuality. 
- Red also means courage and anger. 
- Red gives an impression of seriousity and dignity, just as 

comfort. 
- Exiting, Cheerful, powerful, protective, weakness of mind, sound 
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 Table 1: Basic hue association 

3.3 Mobile Computing 

 

Mobile computing is “taking a computer and all necessary files and software out into the field” 

(Wikipedia, March 18, 2012). This definition indicates the ability to use the computers while 

moving without having to connect to the static network. The work process is carried out in the 

more dynamic environment than in the normal fixed position.  The main objective of mobile 

computing is to enable people to access the network services anytime, anywhere in the space 

self-feeling, playful impulses, zest. 
 

Red-Blue/Purple: 
 

- Darkness, death, glamorous, loneliness 
- Solemn 
- Protective 
- Dignified 
- Warmth 
- Power and exclusive (purple), peace and calm (violet) 
 

Blue - It implies purity, infinity, spirituality, faith, stability, conservatism 
and blues but ultramarine is like purple impression of power and 
exclusiveness. 

- Secure, calm, tender, protective, calm, despondent 
- Calmness and greater elegance, instability (light blue) 
 

Green - Nature, balance, hope, youth and immaturity 
- According to Goethe, green satisfies our eyes and that is why 

green is common in rooms where people often spend their time.  
- Leisurely, secure, calm, tender, protective, calm 
- Reserve 
 

White - Joy, light, silver, fidelity, innocence, immaculate purity. 
- In information design, white is usually used for neutral states 

where no meaning is set, or symbol for lack of 
content/functionality.  

 

Black - Is like nothing, empty of possibilities, like death, like never-
ending silence without hope or future. 

- Sad, despondent, dignified, defiant, powerful, darkness and 
death, sorrow, evil, hatred, outsiders distressed, defiant, peace 
calm, sorrow, depression. 

 

Brown - Secure, protective, despondent, dignified, dirty and unfair. 
 

Grey - Associated with concrete. 
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without putting on a lot of effort. For the past two decades “Information at your fingertips 

anywhere, anytime” has been the driving vision of mobile computing (M. Satyanarayanan, 

2011). The mobile devices are smaller and portable with network connections which are easier 

to use during the moving dynamic environment.  Laptops, PDA, mobile phones, smart phones, 

iPads and tablets are few such mobile devices to name.  

 

If we look back at the history of smartphone, when in 1993 1st smartphone “Simon” with basic 

features such as x86 compatible, 11 built-in programs, touch sensitive LCD and Personal 

information manager features such as address book and calendar was made available for $900 

in the market, the mobile computing technology within a period of 20 years seems to develop 

rapidly. Smart phones like iPhones, android phones, HTC, blackberry are few popular devices 

that cost up to $600-$700 are available in the market. These smart phones offers most possible 

features as they can offer such as personal information manager, entertainments, processors, 

Wi-Fi, GPS, Bluetooth, faster networks like 3G and 4G, security.  

 

According to Infographic (Inforgraphic, 2012) over 1 billion of the world’s 4+ billion phones are 

now smartphones, and 3 billion are SMS enabled (Infographic, Mobile Statistics, Stats & Facts 

2011). Inforgraphic also shows that mobile internet usage will overtake desktop internet usage 

in 2014 where already more than 50% of all “local” searches are done from mobile device in 

2011. People use mobile devices for games, weather, maps/search, social networking, music, 

news, entertainment, dining and videos.  

 

Not only are mobile phones popular but are also other mobile devices. For example, devices like 

Apple iPads, which were sold estimated around 15 million in 2010 (How stuffs work, April 2012) 

are extremely popular. 

 

The versatility of mobile devices is also growing due to the increase in the usage of mobile 

phones. This brings challenges to mobile computing. Wireless connectivity which is still poor in 

bandwidth even with 3G and 4G and WI-FI connectivity that are not available in all the places 

are still huge challenge to overcome (Weiser, 1991). Another challenge is resource poor mobile 

hardware that will always compromise the computation on mobile devices (Weiser, 1991). Yet 

another challenge includes mobile device interfaces such as miniscule screen, low resolutions of 

displays, non-traditional input methods and navigational difficulties. 

 

Even with the challenges and issues of mobile computing, it is becoming increasingly popular by 

providing value to consumer found in “anytime, anywhere and customized” connectivity, 

communication and data services (Infographic, Mobile Statistics, Stats & Facts 2011). 
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3.4 Graphical user interface personalization 

Personalization technology enables the dynamic insertion, customization or suggestion of 

content in any format that is relevant to the individual user, based on the user’s implicit 

behavior and preferences and explicitly given details (Doman, 2012). This definition refers to the 

providing of personalized interfaces to users with what they want or need without requiring 

them to ask for it explicitly.  

In a user interface, personalization can be done in links, contents and navigational contexts. 

Data mining, collaborative filtering and rules-based filtering techniques can be used for 

personalization. We don’t go deep into detail about these techniques in our thesis. We will just 

use simple rule-based filtering that personalizes the interface based on “if this, then that” rules 

processing. 

3.5 Location awareness in mobile computing 

Location awareness in the mobile application helps improve the user experience by keeping 

them connected to the surrounding world. We can orient the user to the surrounding 

environment or help the user stay connected to other nearby by incorporating geographic data 

into the applications (Apple Inc., 2010). Knowing the user’s geographic location can help 

improve the quality of the information the application offers and in some cases it might even be 

at the heart of the application (Apple Inc., 2010).  

Apple Inc.’s Core Location Framework, provides several services that can be used to get and 

monitor the device’s locations. The framework uses information obtained from the built-in 

cellular, Wi-Fi or GPS hardware to triangulate a location fix for the device (Apple Inc., 2010). 

There are two different services which can be used to get the user’s current location (Apple Inc., 

2010): 

 The standard location service is a configurable, general purpose solution and is 

supported in all versions of iOS. 

 The significant-change location service offers a low-power location service for 

devices with cellular radios. This service is available only in iOS 4.0 and later and can 

also wake up an application that is suspended or not running. 

However, Apple Inc.’s Core Location Framework is useful for the iOS developers for developing 

the application in iOS environment.  

Geolocation API provided by HTML 5 is another solution that allows the user to share current 

location through web browsers. Depending on how they’re visiting the site, the user’s location 

may be determined by either IP address or wireless network connection or cell tower or GPS 

hardware on the device (Goldstein et al, 2011). With Geolocation API not only the current 

location of the user can be determined but also, we can be notified of the changes of the user’s 
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position. The methods currently provided by this API are: getCurrentPosition, watchPosition and 

clearPosition.  

The latitude and longitude of the co-ordinates are grabbed through the latitude and longitude 

properties inside the Coordinates of the Position Object as shown in figure 6.  

 
 
Figure 6: Code for grabbing longitude and latitude inside the position object 

In order to display the user’s location on a map, Google Maps JavaScript API (Google Inc., 2012) 

can be leveraged. This is shown in the following code snippet, see figure 7.  

<script type="text/javascript" 

      src="http://maps.googleapis.com/maps/api/js?key=YOUR_API_KEY& 

 sensor=SET_TO_TRUE_OR_FALSE"> 

    </script> 

    <script type="text/javascript"> 

 
Figure 7: Google maps excerpt [Source: Google Inc., 2012]   
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CHAPTER – 4 Bringing theory into practice 
 

This chapter describes how the iterative theories and knowledge: Big Five Model, general color 

theory, mobile computing, user interface personalization and location awareness in mobile 

computing, which are broadly discussed in chapter 3 are used for our research. In section we 

determine what theories and knowledge are useful and relevant for our research.  

 

4.1 Scoping Big Five in Mobile Tour Guide  

In order to capture the interest of a specific user, the Big Five personality traits are used to build 

the (psychological) profile of the user. The five personality dimensions however can produce 

thousands of different profiles if we use all their facets. For example, is we use 5 facets of the 

Big Five personality traits, we will get 3125 profiles i.e. 55 = 3125. Providing a customized tour to 

each personality is out of our reach while it is almost impossible to even provide the 

descriptions of the personality of every combination. If we rate each person as high and low or 

yes and no on each personality dimension, we come up with 32 possible personality types.  With 

only two facets it is still difficult for us to provide the customizable tour given the time 

constraint of the project. Also, in contrast to the significant amount of research in the web 

context, surprisingly only few studies [(Graziola et. al, 2005), (Gretzel et. al, 2004), (Karsvall, 

2000)] have been carried out in the past that somehow is related to our domain i.e. the 

investigative study to show connection between personality of individual and consumer centric 

product with customized interface.  

In addition to this, as mentioned in section 3.1, Extraversion (E) and Neuroticism (N) identified 

by Eysenck as major components of psychological tests (McCrae & John, 2006) and Openness to 

Experience (O) added by Costa and McCrea (John &Srivastava, 1999) are more robust and whose 

measurement concerns individual psychology of each person. Due to this reason, we feel that 

the initial NEO-PI by Costa and McCrea is exhaustive enough to score the full range of 

personality characters of single individual. 

The simplest multidimensional model that we can derive straight-forwardly from NEO (NEO-PI) 

with our own way of measurement is by simplifying and providing two facets yes and no to each 

factor elements. With these two facets we get 8 different profiles, i.e. 23 = 8. However, we do 

not claim that every person will fall into our scored 8 profiles. There can be endless numbers of 

profiles for different people in the world. Our main of scoring 8 profiles is to define reasonable 

amount of personality facets that provide support in our research.  

We construct the NEO domain for personality trait as follows: 

NEO Notation Key 

 Emotional Stable (S) or Emotional Unstable (U)  
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 Extravert (E) or Introvert (I)  

 Open (O) or Close (C) 

By using above notation key we get following combination of NEO notations: 

1.  SEO => Emotional Stable + Extravert + Open 

2.  SIO => Emotional Stable + Introvert + Open 

3. SEC =>Emotional Stable + Extravert + Close  

4. SIC  => Emotional Stable + Introvert + Close 

5. UEO => Emotional Unstable + Extravert + Open 

6. UIC => Emotional Unstable + Introvert + Close  

7. UIO => Emotional Unstable + Introvert + Open  

8. UEC => Emotional Unstable + Extravert + Close  

In general, NEO has following characters, which we can use to generate customized tour: 

Emotionally Stable (S) or Confident: 

 A person is less easily upset and is less emotionally reactive. 

 A person tends to be calm, emotionally stable and free from persistent negative 

feelings. However, freedom from negative feelings does not mean that high scorers 

experience a lot of positive feelings. 

Emotionally Unstable or Sensitive: 

 A person is emotionally reactive and responds emotionally to events that would not 

affect most people and his reaction tend to be more intense and consuming than 

normal.  

 A person often experience swiftly fluctuating emotions and are easily perturbed from a 

neutral state toward emotional extremes, such as elation and excitement or anger and 

agitation.  

Extraversion or Energetic: 

 A person is full of energy, enjoys being with people and often experience positive 

emotions.  

 A person tends to be enthusiastic, action-oriented, individuals who are likely to say 

‘Yes!’ or ‘Let’s go!’ to opportunities for excitement.  

Introversion or Reserved:  

 A person tends to be quiet, low-key and deliberate and disengaged from the social 

world. 
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 However a person’s lack of social involvement is not to be interpreted as shyness or 

depression. The introvert simply needs less stimulation than an extravert and prefers to 

be alone.  

Open to experience or curious:  

 A person with this trait is intellectually curious, appreciative of art and sensitive of 

beauty. 

 A person also tends to prefer metaphorical use of language and also has wide range of 

interest. 

Close to experience or consistent: 

 A person prefers plain, straightforward and obvious and tends to have narrow and 

common interests.  

 A person might regard the arts and sciences with suspicion, regarding these endeavors 

as abstruse or of no practical use.  

 

4.2 Personality Traits and Mobile Tour Guide Prototype 

 

In order to score the interest of the user, we use above discussed NEO personality dimensions. 

With an abstract measurement of user’s personality by giving ‘yes’ and ‘no’ score, we build eight 

different customized location aware mobile tour that matches those eight different 

personalities. Figure 8 shows eight different tours, which are formed from the combination of 

NEO dimension using ‘yes’ and ‘no’ facets. To explain the figure 8 in short, for example, a user’s 

personality is scored as Open, Extravert and Emotional stable is given a SEO tour.  Open behavior 

of end user appreciates art. If he is also extravert, he is enthusiast about visiting museum. 

Additionally, if he is emotionally stable, he is calm and relaxed during his visit to museum. 
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Figure 8: Eight different customized tours with respect to NEO dimension 

If we are to show these personality traits in user interface, we assume that these traits: 

emotional unstable, introvert, close to experiences, might give a negative impression of the 

personality to the people. It might not be a pleasant thing for an individual to be called 

emotionally unstable or introvert or extrovert. Hence, in order to mask this unpleasant feeling 

we derive adjectives in table 2, from above various literatures and sources in chapter 2 section 

2.2.  

     

Personality Traits Adjectives 

Emotional Stable Confident 

Emotional Unstable Sensitive 

Extravert Energetic 

Introvert Reserved 

Open to experience Curious  

Close to experience Consistent 
  

 Table 2: Personality traits and their adjectives 
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4.3 Tour Customization 

This section presents the 8 customized tours with respect to the theory. The main challenge of 

the project is to bring together relevant elements such as tour essence from tourism, 

personality of a user from psychology and use software engineering approach to build a 

prototype. The studies, which we have done in the above sections about Big Five personality 

traits and colors, provide foundation for us to build a personalized tour for the user. We 

combine the quantified information about the point of interests (location) and the color 

combinations to form a personalized tour.   

For the convenience of our project, we quantify the information to be displayed about the point 

of interests narrowly into two groups. They are “likely to receive all detailed description” or 

“likely to get to the point”. Easy as it may seem to group these tours, but in reality it is quite 

difficult. We don’t have strong base that gives rationale for us to group these tours to one type 

than the other.  With a fact that openness to experience is related to behaviors associated with 

arts and culture, we take openness to experience as the pivot personality dimension while 

distinguishing if a user is “likely to receive all detailed description” or “likely to get to the point”.  

In addition to quantification of information, we also use different colors to build a personalized 

tour. We create a main theme for a tour with a color that is more likely to suit one of the facets 

of personality dimension. We also add other colors that complement the main color in order to 

beautify the interface. Hence, we come up with the following table 3: 

Customized Tour Information Colors 

SEO Tour Likely to receive all detailed description  Red 
 

SIO Tour Likely to receive all detailed description Orange 
 

SEC Tour Likely to get to the point Green 
 

SIC Tour Likely to get to the point Blue 
 

UEO Tour Likely to receive all detailed description Yellow 
 

UIC Tour Likely to get to the point Light Green 
 

UIO Tour Likely to receive all detailed description Violet 
 

UEC Tour Likely to get to the point Yellow-green 
 

  

 Table 3: Information and colors for tour personalization 
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4.4 Conceptual Model 

Figure 9 is the conceptual design of the mobile tour guide application prototype. Figure 9 shows 

that the location of the user is obtained from user’s device through the help of mobile website. 

Using the obtained current location of the user the application generates the points of interests. 

In order to determine the point of interests, it communicates with SQL server through web 

service and matches the location of user with the point of interests in the SQL database. Mobile 

tour customizer customizes the tour according the scored profile of the user and finally the tour 

request is provided to the user. The usage logger logs the activity of user while using the 

application. 

 

  

Figure 9: Conceptual design of the mobile tour guide application prototype  
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CHAPTER – 5 System Overview and Design 
 

This chapter describes how the prototype, mobile tour guide was designed and modeled and 

what design decisions were taken to build the prototype. It also discusses the design constraints 

for building a prototype or mobile application in the whole.  

5.1 Design Decisions 

This section consists of the initial design decisions taken in order to build the prototype. 

Mobile Application vs. Mobile Website 

Mobile websites and mobile applications both are accessed on a mobile device such as 

Smartphone or tablet. A mobile website is similar to other website that consists of browser-

based HTML pages. The only obvious distinction is that mobile website is designed for the 

smaller handheld display and touch-screen interface. Mobile Applications are applications that 

are downloaded and installed on the mobile device rather than being rendered via a browser.  

Our main goal is to offer mobile-friendly contents to the widest possible audience.  With this 

goal in mind, we choose mobile website over mobile application. Some of the advantages of 

mobile website over mobile applications are:  

 Mobile website is instantly accessible to users via a browser across a range of 

mobile devices given an Internet connection is available. With mobile 

application first user needs to download the application from application stores 

and then install the application in his device. 

 Mobile website is compatible across many different types of mobile devices 

whereas mobile application requires a separate version to be developed for 

each type of device. 

 Developing mobile website is more time and cost effective than developing 

mobile application. 

Hence, for our project developing mobile website is more practical than developing a mobile 

application. Be it application or website, the end goal is to provide a customized tour according 

to the scored user personality. It is just that mobile website seems more practical by looking at 

the amount of development time and resources we have. 

User Profile 

For Big Five personality traits test, we assume that the component can make use of already 

available tests by various institutes and organizations. In order to evaluate our application, we 

build a user profile questionnaire with three simple questions that has options either ‘yes’ or 
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‘no’.  This ‘yes’ or ‘no’ will determine the personality of the user in simple and straight-forward 

manner. 

The other option would have ben to ask the users to perform the psychological questionnaire 

traits from available sources such as www.similarminds.com and import the result of the test in 

the mobile tour guide application. However, we did not opt this because we assume that asking 

user to answer the over simplified personality traits questions is already sufficient for our study. 

In future, this importing of user’s psychological profile is possible in the application.  

In addition, instead of filling up the psychological questionnaire every time the user uses the 

application, it is far more convenient for the user to fill up the questionnaire once and save it in 

the profile for future use. Therefore, a design decision is made to score the user’s psychological 

profile during registration. 

Database 

There are various open sources like e-culture MultimeidaN cultural heritage search (E-culture 

MultimediaN, 2012), Rijksmuseum (Rijksmuseum, 2012), Wikipedia (Wikipedia, 2012) from 

where we can obtain the information about the location. We use an already existing database 

that contains all the information made available by those sources.  

Capturing user’s location 

The user’s location is captured with the help of web browser after the user is authenticated as a 

valid user or once the user is registered to use the application. We decided to locate the user 

through web browser because it is very easy to implement, just write a few lines of code and we 

are done. The other option for capturing the location would to use web services or web 

applications. But, capturing user’s location through web browser is easier as it requires little 

programming effort.   

 

5.2 Design Requirement 

 

Due to the small screen and limited input possibilities of mobile devices, designing a mobile 

application requires knowledge around how to structure the information implemented in the 

user interfaces. The knowledge of structuring the information implemented in the user interface 

of the mobile device is of great challenge considering the small screen size and limited input 

possibilities of the mobile device. The practical guidelines added by Canadian Heritage 

Information Network (CHIN, 2012) for the graphic design of mobile cultural guides’ interface 

are: each screen node of the application should fit the size of the mobile device screen; the 

navigation should be structured hierarchically; and backtrack and easy access to the home page 

should be supported. Thus, designing the user interface part required us to put in considerable 

thought and iterations before finalizing the user interface.  

http://www.similarminds.com/
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5.3 Functional Requirements 

The set of functional requirements that the prototype should provide to the user are mentioned 

below: 

 User Login: The user should be able to log in to use mobile tour guide. 

 User Registration: User should be able register to use mobile tour guide. 

 Score user’s profile: The requirement is to score user’s profile which actually is the 

personality of the user. From above mentioned personality trait, one personality of the 

user should be scored.  

 Provide customized tour: The requirement is to provide a customized tour to the user as 

per his scored personality. This tour should contain the information of the artifact and 

image gallery.  

 Provide rating page: The requirement is to provide the rating page to the user in order 

to evaluate the prototype.  

 Log user’s activity: The requirement is to log user’s activity such as the duration of the 

usage, pages he visited, number of times he used the prototype. 

 Read user’s location: The requirement is to read user’s position (longitude, latitude) in 

order to determine the artifacts that the surrounding artifacts near user and provide 

information on those artifacts.  

 Provide bi-lingual prototype: The requirement is to provide the prototype that supports 

English and Dutch languages.  

 Get information and store information about the cultural heritages: The requirement is 

to extract the information about the cultural heritages from various open sources and 

store it into local database so that it can be used by the application.  

 

5.4 Scenario 

 

In this section we present the functionalities that a user should be facilitated with when he uses 

mobile tour guide in the form of use case diagram (figure 10). The scenario is discussed as 

below: 

 

The new user wants to use mobile tour guide. When he enters the IP address or DNS of mobile 

tour guide, he is able to register as a user. On the mean time user can select language of his 

choice, either “English” or “Dutch”. After submitting the registration form, the user is directed 

to profiler page where he needs to answer few question for his psychological profile. Once he is 

done with answering the question, he is directed to the geo-location aware personalized tour 

page. The user is also given a privilege to rate the tour. The user is also able to retrieve his 

password by requesting to mobile tour guide just in case he forgets it.  
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We decided to provide these functionalities to the user for simplicity and easiness. Perhaps, it 

would have been more convenient for user if he could use the application without having to 

register himself in it and without have to log in each time he wants to access the application. 

But, we need user’s psychological profile and also we need to log the state of the user for 

evaluation purpose of our study. We decided to offer the prototype in Dutch and English for two 

reasons. First reason is to keep up with the user’s preference and some user’s might not 

understand Dutch and vice versa. Second is that the database was available only in Dutch 

language and we believe that direct translation of the descriptions about the artifacts might lead 

to different meaning in English language. Hence to preserve the originality and essence of the 

information about artifacts, we decided to provide the choice of two languages. 

 

 
 

Figure 10: Use case diagram showing functionalities presented to user 

 

5.5 Architecture Overview 

 

This section describes the architecture of the prototype and its major components. The 

following figure 11 depicts the high level client server architecture overview of prototype. The 

prototype does not contain a very large number of components, or a complicated logic and data 
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structures. Therefore, we depict the architecture overview of the prototype using a high level 

architecture diagram. The user can access mobile tour guide through devices such as mobile 

phones or pcs or laptops. The request from a user is handled by a controller and its dispatcher. It 

is responsible for managing the users, scoring the psychological profile of the user, generating 

points of interest, customizing the tour according to the profile of the user and logging the 

usage of application by the user. User interface is generated and provided to browser through 

view. The data structures and operations to data (such as read data, update data) of the 

prototype of mobile tour guide application are handled by model. 

 

 

Browser

Model

Controller View

Client

Server

Request dispatcher UI Generation

 

Figure 11: Client server architecture overview of the prototype 

 

5.6 Decompostion of Architecture Overview 

 

The above architecture overview of prototype is decomposed in this section, which is shown in 

the following figure 11 in the form of component diagram. We have made use of model view 

controller (MVC) design pattern to design and develop the prototype. MVC is a software 

approach that separates application logic from presentation (CodeIgniter, 2012).   
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Figure 12: Decomposition of prototype in the form of component diagram 

Model: 

The model represents the data structure that consists of functions to retrieve, insert and update 

information in the database. Mobile tour guide prototype consists of two different models: user 

model and tour model. User model handles communication between user controller and the 

mobile tour database. User model is also responsible for logging the usage of the user in the 

database. Tour model handles the communication related to tour controller and mobile tour 

database.  

 

View:  

View consists of user interfaces that interact with the user.  View handles the inputs from the 

user such as user’s information, user’s profile and user’s rating and presents the requested 

output (i.e. personalized tour) to the user. The view in mobile tour guide is also responsible for 

retrieving the current location of the user. In order to retrieve the current location of the user, 

Geolocation API, which is discussed in chapter 3, is used. 

 

Controller: 

Controller is an intermediary between the model and view and other needed resources to 

process the HTTP request and generate a web page (CodeIgnitor, 2012). There are two types of 

controller in mobile tour guide: user controller and tour controller. User controller handles all 

the requests related to user such as user management and authentication, scoring the 

personality profile, user registration and form validation. Tour controller handles all the 

requests related to tour such as building personalized tour, saving ratings, providing points of 

interest in accordance to the geo- location of the user.  
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5.7 Activity Diagram 

 

We illustrate the workflow of mobile tour guide with the help of activity diagram. The following 

figure 13 shows the core activity of the mobile tour guide application and the functionalities and 

options available to the user. In order to use mobile tour guide, user has to register to the 

application first. The user’s location is captured with the help of web browser after the user is 

authenticated as a valid user or once the user is registered to use the application. After the 

location of a user is obtained, a personalized tour is provided to the user. A user can browse 

tour by browsing the points of interests of his current location. If the user changes his location 

he needs to refresh the browser to get new location. We did not work on automatic updates 

because current functionality seems to be fitting for our purpose.  

 

 

Figure 13:  Activity diagram illustrating the work flow of the prototype 

5.8 Design Constraints 

 

The design of the mobile tour guide prototype must be simple and easy for the user to use, yet 

providing personality centric location aware tours. The user interface is the largest part of the 

application or system from client side perspective. From server side perspective, it is important 
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to realize the limitations of the bandwidth capacity of the device used by user. It is important 

that the application is not slow and it does not take very long to download data. If the 

application is very slow, chance is that the device web browser might be unable to locate the 

current location of the user.  

 

The limitation of the small-sized screens of mobile devices will bring in the challenge to 

developer as to provide the minimal interactive functionalities on the application and yet not 

exaggerate the screen. Exaggerated screens with lots of functionalities will confuse the user and 

decrease user friendliness.  
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CHAPTER – 6 Prototype Development 
 

This chapter describes how a mobile tour guide prototype was implemented. It also consists of 

the technologies that were used for developing the prototype. The development issues that are 

encountered are also discussed briefly in this section.  

6.1 Prototype: Interface and Implementation 

We refer to section 4.3 in order to design the eight different customized tours.  Within each 

customized tour we have provided a consistent and easy to understand user interface, so the 

user who has little experience with similar application can also use it with less effort and 

hesitation. The first few neutral pages where the user’s personality is not scored is given basic 

theme with the header and footer as dark brown/grey with black border, body with grey , links 

with blue and buttons with orange.  These colors for neutral pages are chosen randomly without 

any particular theory and rationale. Figure 14 shows these the initial neutral pages.  

 

 
           login page 

 
           register page 

 
          profiler page 

   
         

                  Figure 14: Initial neutral pages 

The user interfaces of eight different personalized tours are shown in the table 4. We utilized 

the (conceptual) tour customization discussed in section 4.3 for building these eight different 

interfaces. Table 3 of section 4.3 gives a quick glance of information quantification and color 

combination for building personalized interfaces. Same user interfaces with bigger and clear 

screenshots is attached in Annex D as well.  
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Tour Personalized Interface 

SEO  

 
SIO  

 
SEC  
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SIC  

 
UEO  

 
UIC  

 
UIO  
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UEC  

 
 Table 4: Eight different personalized user interfaces 

Once the user’s psychological profile is scored and he logs on to mobile tour guide, he is asked 

for permission to share his current location. Once the user permits mobile tour guide to capture 

his current location, user is provided with the customized tour of his current location. The user 

can browse the tour either through lists or through the help of map. Other customized tour, 

mobile tour guide also provides supporting functionalities like language selection, password 

retrieval, image gallery and tour rating. Following figure 15 provides some impressions of mobile 

tour guide.  

 

Figure 15: Impression of prototype in a mobile device 
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6.2 Testing 

 

The tests are done in various mobile devices and in web browsers. The mobile devices used to 

test the prototype are: IPad, Huawei (android) tablet, Samsung Galaxy S2 and Iphone 4GS. The 

web browsers that are used to test the prototype are Mozilla FireFox and Google chrome.  

Test Cases 
 

Input: User registers to use the application 
Output:  User is registered and user profiler page is made available 
Conclusion: It is possible for the user to register, and the personality profile of user can be 
scored once the user is registered. 
 

Input: User ask for new password by clicking ‘forget password’ link 
Output: User is asked to enter email and password is sent to the user in real time 
Conclusion: If the user forgets his password, it is possible for him to retrieve. 
 

Input: User logs in the application 
Output: Customized page as per his scored personality profile with a map pointing to the 
point of interests the user can visit in the location 
Conclusion: User’s location is tracked and user is provided customized tour with the points of 
interest he can visit in that particular location. 
 

Input: User clicks on the point in the map 
Output: The dialog containing the name, address and image pops up which directs to the 
main page that contains description and information about that point. 
Conclusion: User is provided with information and descriptions about the points of interests. 

Input: User clicks on the ‘gallery’ 
Output: image gallery is displayed 
Conclusion: User are provided with the image gallery of the point of interest 
 

Input: User clicks on ‘back’ button 
Output: User is back to the previous page 
Conclusion: It is possible to go back to the page  
 

Input: User clicks on ‘story’  
Output: story page is displayed 
Conclusion: If the user is in the gallery page and wants to check information and description 
about the point of interest, he can do so by clicking ‘story’  
 

Input: User clicks on logout 
Output:  User log in page 
Conclusion: User logs out 
Table 5: Test cases and their results 
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6.3 Tour Personalization 

 

Like we mentioned in section 3.5, we use simple rule-based filtering to personalize the tour. The 

psychological profile of the user is scored according to the answer provided by the user. We 

have eight different themes that correspond to eight different psychological profiles. The code 

snippet of personality profiler is provided in annex C. This code takes the answer from the 

questionnaires and determines what personality the user has. For example, if the user’s answer 

is ‘Yes, Yes, Yes’ to all three questions, his profile is scored as SEO and given a theme that is 

meant for the SEO personality, which is ‘a’ in our code snippet. Likewise, code snippet in annex 

C is provided for personalization of tour according to the scored psychological profile of the 

user.  

 

6.4 Generating Points of Interests 

 

For the prototype, points of interests are the cultural heritage monuments that reside in the 

periphery of a certain location. Given the latitude and longitude of the current location, we 

calculate the point of interests that are within a certain distance. In order to calculate the point 

of interests, following formula (figure 16), which is in the form of SQL statement is used.  

  

 
 
Figure 16: Formula for calculating point of interests in the form of SQL statement 
 

6.5 Deployment of the Prototype 

 

The following deployment diagram (figure 17) the physical deployment of mobile tour guide in 

hardware environment. The purpose of this section is to show where the different components 

of the mobile tour guide will physically run and how they will communicate with each other.  
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Figure 17: Deployment diagram showing the physical environment of developed prototype 

The figure shows that the users access the mobile tour guide by using browser running on their 

local device connecting via HTTP over the internet. The prototype physically runs (at current 

moment) on an application server with address 50.57.171.161.  

 

6.6 Developing the mobile website 

 

This section describes the technologies used to develop the mobile tour guide prototype. 

 

PHP: We use PHP scripting language in order to build the mobile tour guide. PHP is scripting 

language that supports aspect of object oriented programming language.  

 

CodeIngiter Framework:  We use CodeIgnitor framework that uses Model-View-Controller 

approach, to build the prototype. CodeIgnitor is a toolkit for people who build applications using 

PHP (CodeIgnitor, 2012).  We chose CodeIgnitor for our implementation because it is fast, last 

weight and easier to use. It also has other advantages such as it has little to no server 

requirements, it is easy to understand and extend, no installation is necessary and moreover it 

has large and active user community and also provides excellent documentation.   

 

MySQL database: We have designed a MySQL database called mobile_tour_db for the 

prototype. It consists of tables: image, locations, logger, personality, rate, users and 

user_personality. The database is administered through the tool phpMyAdmin. The other 

options would have been SPARQL, MS-access database, PostgreSQL, MS-SQL, MongoDB etc. We 

chose MySQL as it is simple, easy (simple and easy because of developer’s experience) to use 

and implement. It is also free to use and implement. Moreover, we had knowledge and 

experience on MySQL, which would not require extra effort and time for learning. We would 

need an extra time and effort to learn and understand if we had chosen any other mentioned 

database than MySQL. 
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JQuery Mobile: We use jQuery mobile which is a unified, HTML5-based user interface system for 

many popular mobile device platforms, built on jQuery and jQeury UI foundation(jQuery mobile, 

2012), to design the user interface for our prototype. With the theme roller feature facilitated 

by jQuery mobile, it is much more convenient for us to build eight different kinds of user 

interfaces, which adhere to the interest and personality of the user. JQuery mobile is an 

acceptable option for our case, since our target is to use web application for mobile devices and 

it can also meet the CHIN design guidelines easily. It also provides a consistent experience across 

mobile devices UI for web applications. The other reason for using jQuery mobile framework is 

that it requires very simple knowledge to use and understand.  

 

6.7 Development Issues 

 

The implementation phase went smoothly using the above mentioned technologies. However, 

at the beginning of the implementation, we decided to use Java as programming language with 

Spring MVC framework. Due to the little experience of developer in Java and lack of experience 

in Spring MVC framework, it seemed that we were going require lot of time and effort to learn 

the technology. Therefore, we switched from Java with Spring MVC framework to PHP with 

CodeIgniter framework. Even though, this switching from Java to PHP cost us around 1 week of 

our development time, we were able keep the pace and finish the implementation in scheduled 

time. 

 

The other development issue is regarding the database of point of interests (or monuments). 

We had more than 7000 items in the database, which were only in Dutch language. For English 

version, we were required to translate from Dutch to English. One manner to do so would have 

been use a translation API provided Google or Bing API by Microsoft. We did not opted this 

manner because, there were special characters used in Dutch language, which when translated 

into some unknown characters adding ambiguity to the information about the point of interests. 

In order to avoid this, first we filter the database by selecting 200 items, which are within the 

periphery of Amsterdam city. Second, we did the translation manually, (but of course with the 

help of Google translator) fixing the unknown characters and ambiguity.   

 

We also had and still have issue in the display of map in the prototype. The map consists of 

pointers pointing the locations and dialog boxes. When map button is clicked, by standard the 

locations should be within the display screen of the mobile device. But, in reality the locations 

are not displayed within the screen, a user need to need to scroll the map in order to view the 

locations. The interesting fact here is that if the map is loaded first when the user opens the 

application then the locations are displayed within the screen of the device. But, in our case our 

default view is list view of the locations and by no means we were and are able to fix this 

problem.  
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CHAPTER – 7 Analysis and Results 
 

This chapter consists of the analysis of overall result of the development of a prototype and the 

final outcome of the project. Issues that arose during development are discussed. Also, a 

limitation of built prototype is presented in this section. This section also includes the brief 

summary of results of the field experiment.  

7.1 The final prototype with development issues 

The prototype for mobile tour guide application was developed to provide a personality centric 

tour to a user. The prototype is able to score the psychological profile of the user and customize 

and present the tour that corresponds to the scored psychological profile of the user. The final 

outcome of the development shows that it is possible to build a personalized tour using the aid 

of psychological profile. 

The mobile tour guide is functioning well with a web browser and internet connection. But, 

there are some glitches such as the problem we mentioned in previous section about the 

plotting of map within the screen. During the field experiment, we discovered that application is 

unable to get the location and provide the tour in within the territory of VU University, 

Amsterdam and around 3-4 kilometers distance from it.  We left this problem undiagnosed as it 

would have been difficult for us to overcome this problem within the limited time available to 

develop such kind of application.  

The user interface is simple, clean and concise. In this technology driven society, there is no 

need for users to have extra skills or knowledge or training to use the current prototype. If the 

user knows how to browse the internet, we assume he has sufficient skill to use the mobile tour 

guide application. The only thing a user might get difficulty while using our prototype is while 

sharing his current location. Once a user logs in, he is asked automatically by the browser 

whether he gives a permission to share his current location. A user might still not be 

comfortable with choosing ‘yes’ as he is either not familiar with such functionality or he fears 

the intrusion of his privacy. Besides this issue, the user interface is easy to use with very little 

menu options and buttons such as list view or map view of the monuments, information page, 

photo gallery, rating and back buttons.  

The overall experience with the final prototype of mobile tour guide application is a base for 

personality centric applications. The prototype has been developed and works satisfactorily, if 

we discount the problem with the plotting of map in right place of the device’s screen and 

location problem at and near VU University. Due to time constraint, problems that appeared at 

the end of the development brought a particular challenge to sort them out. Solving these 

problems would require a significant amount of time on research to solve the problems, on 

coding and on testing. 
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7.2 Limitation of the prototype 

Mobile tour guide prototype offers limited and minimalistic functionalities such as list of 

monuments, simple map and a page containing information about monument and image 

gallery. It lacks important functionalities such as searching, dynamic maps and other cultural 

heritage artifacts like paintings, statues, antiques to name a few.  

This prototype requires internet connection as it runs through web browsers. The prototype 

application is not accessible, if there is no access to internet connection.  

Another limitation is that this prototype scores the abstract psychological profile of the user by 

using oversimplified set of questionnaires (as mentioned in section 5.1) instead of using the 

complete personality traits tests questionnaires.  

7.3 Field Experiment 

 

The field experiment reflects how applications (prototype in our case) like mobile tour guide 

would be appreciated in the real world and the user’s opinion and attitude towards the 

application. The complete result and analysis of field experiment can be found in annex F. The 

overall impression of the survey is positive with more than average participants in favor of 

prototype and wanting to use it in future again. The participants provided a good rating to 

prototype. Most of them think that prototype was according to their personality by 50%-50%. 

This means that the participants felt that the application matched their personality in some 

ways but still something is missing. It is reasonable as it is hard for one to draw the final 

conclusion easily whether the interface design matched the interest and personality of the user 

based on simple prototype.  

 

While building this prototype we have used over simplified personality traits questionnaires, 

scoped down Big Five model to NEO and we had only twenty-nine participants. In this 

experiment, we learned that despite these, shortcomings psychological profile of a user helps in 

creating an application that takes interest and personality of the user in consideration.   
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CHAPTER – 8 Conclusions and Future Work 
 

In this thesis, we presented a prototype for personality centric mobile tour guide application to 

see if the psychological profile of a user supports in building a personality based software of 

applications. We proposed Big Five personality model to score the personality traits of the user.  

To exemplify the context of our research concern, we presented background study and related 

works in chapter 2. In chapter 3, we discussed theoretical aspects to be covered on 

accomplishment of our thesis. Including the Big Five model, color theory, mobile computing and 

personalized interfaces, we selected relevant and suitable parts from theory and made our 

conceptual model. We also scoped down the NEO personality trait from Big Five model.  

We designed, developed and tested prototype of mobile tour guide application and 

documented it in chapters 4, 5, 6 and 7. We accomplished the working version of the prototype 

having the personality profiler and tour customizer as main functionalities and rating, logger, 

user management as supporting functionalities. The mobile tour guide can be accessed via 

http:// 50.57.171.161.  

The prototype that has been developed during the work of this thesis makes a good basis for 

future development. Its acceptance is reflected in the results of field experiment. The issues that 

arose during development would have been possible to solve if more time had been available 

for research and software development.  

Future Work: 

 

Future work discusses how the prototype, mobile tour guide can be further developed from the 

stage it has been left. The future of personality centric location aware applications seems bright 

and promising due to the everyday improving technology and quest to upgrade the quality of 

consumer services to user. Given the conditions that timing, marketing and price are right, this 

will bring possibilities for such applications to blossom. 

 

Personality Traits Questionnaires:  

In future work, instead of using oversimplified and straight forward questionnaires to score the 

personality of the user, a real question can be used. In addition, all five dimensions of Big Five 

model can be used to score the profile of the user. This might refer that we might have a need 

to build 55 numbers of personalized user interfaces.  

 

Extension of functionalities and features: 
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Visual aesthetics can be added to the iterative theory and its essence can be used in interface 

design. Additional functionalities such as interactive maps with possibilities of guidance and 

navigation facilities, search facilities, audio tour and augmented reality can be added to the 

current version of mobile tour guide application. In future, we can focus on usability features of 

the application.  

 

Improvement in browsing locations: 

Currently the prototype of mobile tour application does not provide a real time tour. Each time 

the user changes his position, he has to refresh the application in order to get new points of 

interests. This can be upgraded in future by adding the automatic update functionality to 

provide the point of interest in real time without having to refresh the browser. 

 

Upgrade to mobile app: 

The current prototype is a mobile website application. This can be upgraded to mobile 

application that supports platforms such as Windows, iOS and Android. 

 

Upgrade to imitate human tour guide: 

We can advance and upgrade the prototype, which would act as a human tour guide. Not only 

would this advanced application give all the relevant information with respect to the user’s 

interest and personality but also the application that interacts with the user. The enhanced 

mobile application that pin points the exact artifact at user’s exact current location instead of 

providing the list of artifacts surrounding user’s location.    

 

Personality traits based user interface in other domains: 

This concept, providing user experiences according to the user’s interest and personality can be 

used in other domains such as banking, social networking, news apps and entertainment related 

apps.  
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ANNEX A Survey Questionnaires 

Mobile Tour Guide Survey 
Thank you very much for participating in the evaluation of 'Mobile tour guide'.  

You got this questionnaire because you participated in evaluation of 'Mobile Tour Guide'.  

In order to complete your participation you need to provide answers of the following questions. 

* What is your name? 

 

What is your gender? 

 Male 

 Female 

Which category below includes your age? 

 17 or younger 

 18-20 

 21-29 

 30-39 

 40-49 

 50-59 

 60 or older 

Do you own mobile device such as smart phones, ipad, tablets? 

 Yes 
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 No 

How often do you use mobile applications? 

 

 Never 

 Sometimes 

 Frequently 

What activities would you like to do while travelling? Multiple answers are possible here. 

 Relax in luxurious hotel 

 Shopping 

 Sight Seeing 

 Visit restaurants and pubs 

 Visit museums and historical places 

How do you find the presented monuments (buildings) in 'Mobile tour guide'? 

 Boring 

 Just OK 

 Interesting 

Do you like the presentation (color combination, graphics, photos) of 'Mobile tour guide'? 

 Yes 

 No 
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Is the content/information about the monument right amount for you? 

 Yes 

 No, too little information 

 No, a lot of information 

Will you use the mobile tour guide in future again? 

 Yes 

 No 

The 'Mobile tour guide' fits my interest and personality. 

Yes 

 50%-50% 

 No 

How do you rate mobile tour guide? 

 Very Good 

 Good 

 Ok 

 Bad 

 Very Bad 

Do you have any comments and suggestion for 'Mobile Tour Guide'? 
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ANNEX B Sample IPIP-NEO Personality Test 
 

 
  

  

 

Very 
Inaccurate 

Moderately 
Inaccurate 

Neither 
Accurate 
Nor 
Inaccurate 
  

Moderately 
Accurate 

Very 
Accurate 

  

1. Am the life of the party. О О О О О (1+) 
2. Feel little concern for others. О О О О О (2-) 
3. Am always prepared. О О О О О (3+) 
4. Get stressed out easily. О О О О О (4-) 
5. Have a rich vocabulary. О О О О О (5+) 
6. Don't talk a lot. О О О О О (1-) 
7. Am interested in people. О О О О О (2+) 
8. Leave my belongings around. О О О О О (3-) 
9. Am relaxed most of the time. О О О О О (4+) 
10. Have difficulty understanding 

abstract ideas. О О О О О (5-) 
                
11. Feel comfortable around 

people. О О О О О (1+) 
12. Insult people. О О О О О (2-) 
13. Pay attention to details. О О О О О (3+) 
14. Worry about things. О О О О О (4-) 
15. Have a vivid imagination. О О О О О (5+) 
16. Keep in the background. О О О О О (1-) 
17. Sympathize with others' 

feelings. О О О О О (2+) 
18. Make a mess of things. О О О О О (3-) 
19. Seldom feel blue. О О О О О (4+) 
20. Am not interested in abstract 

ideas. О О О О О (5-) 
                
21. Start conversations. О О О О О (1+) 
22. Am not interested in other 

people's problems. О О О О О (2-) 
23. Get chores done right away. О О О О О (3+) 
24. Am easily disturbed. О О О О О (4-) 
25. Have excellent ideas. О О О О О (5+) 
26. Have little to say. О О О О О (1-) 
27. Have a soft heart. О О О О О (2+) 
28. Often forget to put things back 

in their proper place. О О О О О (3-) 
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Source: http://ipip.ori.org/New_IPIP-50-item-scale.htm (accessed, April 16, 2012)  

29. Get upset easily. О О О О О (4-) 
30. Do not have a good 

imagination. О О О О О (5-) 
                
31. Talk to a lot of different people 

at parties. О О О О О (1+) 
32. Am not really interested in 

others. О О О О О (2-) 
33. Like order. О О О О О (3+) 
34. Change my mood a lot. О О О О О (4-) 
35. Am quick to understand things. О О О О О (5+) 
36. Don't like to draw attention to 

myself. О О О О О (1-) 
37. Take time out for others. О О О О О (2+) 
38. Shirk my duties. О О О О О (3-) 
39. Have frequent mood swings. О О О О О (4-) 
40. Use difficult words. О О О О О (5+) 
                
41. Don't mind being the center of 

attention. О О О О О (1+) 
42. Feel others' emotions. О О О О О (2+) 
43. Follow a schedule. О О О О О (3+) 
44. Get irritated easily. О О О О О (4-) 
45. Spend time reflecting on things. О О О О О (5+) 
46. Am quiet around strangers. О О О О О (1-) 
47. Make people feel at ease. О О О О О (2+) 
48. Am exacting in my work. О О О О О (3+) 
49. Often feel blue. О О О О О (4-) 
50. Am full of ideas. О О О О О (5+) 
  

 
            

Note.  These five scales were developed to measure the Big-Five factor markers reported in the following 
article:   Goldberg, L. R. (1992).  The development of markers for the Big-Five factor structure.  Psychological 
Assessment, 4, 26-42. 
  
They are not the IPIP scales developed to measure the five NEO-PI-R domains. 
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ANNEX C Code Listing 
 

Location and point of interest calculation 

public function ajax_map($curr_lat, $curr_lon, $personality) 
    { 
        // converting it to a number 
        $lat = 1 * $curr_lat; 
        $lon = 1 * $curr_lon; 
        $personality = trim(strip_tags($personality)); 
  
        // get all the location area surrounding that particular lat/long 
        $sql = "SELECT *, (((acos(sin(($lat * pi() / 180)) * sin((latitude * pi() / 180)) + cos(($lat * pi() /180)) 
 * cos((latitude * pi() / 180)) * cos((($lon - longitude) * pi() / 180)))) * 180 / pi()) * 60 * 1.1515) as 
distance 
        FROM locations 
        HAVING distance is NULL or distance <= 500 
        ORDER BY distance ASC 
        LIMIT 20"; 
 
        $locations = $this->db->query($sql); 
 
        $data = array(); 
 
        $map_page = ''; 
        $list_page = ''; 
         
 
        foreach($locations->result() as $location) 
        { 
            $img = ''; 
            $sql = "SELECT * FROM image WHERE location_id = '$location->id'"; 
            $images = $this->db->query($sql); 
 
            if($images->num_rows() > 0) 
            { 
                $image = $images->row(); 
                $img = '<img src="' . $image->path . '" align="right" width=150 height=150 />'; 
                $img_dialogue= '<img src="' . $image->path . '" align="right" width=80 height=80 />'; 
            } 
 
            $dialog_desc = '<a href="#loc_' . $location->id . '" class="page_view">' . $location->name . 
'</a><p>' . $location->adres . $img_dialogue . '</p>'; 
 
           $data['location'][] = array( 
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                'id' => $location->id, 
                'name' => $location->name, 
                'latitude' => $location->latitude, 
                'longitude' => $location->longitude, 
                'dialog_desc' => $dialog_desc,                          
            ); 
 
Set User Profile 
 
function user_profile() 
    { 
        $user_id = $this->user_model->get_username($this->session->userdata('user_name'))->row()->id; 
 
        if (isset($_POST) === TRUE && count($_POST) > 0) 
        { 
            $this->user_model->clear_user_personality($user_id); 
 
            foreach ($_POST['id'] as $personality_id) 
            { 
                $data = array( 
                    'user_id' => $user_id, 
                    'personality_id' => $personality_id, 
                    'value' => $this->input->post('personality_id_' . $personality_id), 
                    'created' => date('Y-m-d') 
                ); 
 
                // insert user personality 
                $this->user_model->insert_user_personality($data); 
            } 
 
            $this->template->set_message('Welcome ' . $this->session->userdata('user_name'), 'success'); 
 
            // display user personality test 
            redirect('user/dashboard'); 
        } 
        else 
        { 
            $this->template->set('query', $this->db->get('personality')); 
             
            $this->template->set('language', ''); 
            if($this->session->userdata('lang') == 'nl')  
            { 
                $this->template->set('language', '_' . $this->session->userdata('lang')); 
            }             
             
            $this->template->render();}} 
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Code Snippet for tour personality profiler 
 

 
 

Code snippet of tour customization 
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Annex D User Interface 
SEO Tour: 

   
 

Figure: Screen shots of SEO Tour 

 

SIO Tour: 

   
  Figure:  Screen shots of SIO Tour 

SEC Tour: 
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Figure: Screen shots of SEC Tour 

SIC Tour 

   
Figur: Screen shots of SIC tour 

UEO Tour 
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Figure: Screen shots of UEO Tour 

UIC Tour 

   
Figure: Screen shots of UIC Tour 

UIO Tour 
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Figure: Screen shots of UIO Tour 

 

UEC Tour 

   
Figure: Screen shots of UEC Tour 
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ANNEX E Participants’ Psychological Profile 
 

The distribution for neuroticism (emotional stable) in the figure is quite positively skewed with 83% of 

the participants being emotionally stable. Only 17% of the participants are emotionally unstable. 

 

 

Figure: Emotional stable (neuroticism) count 

According to figure, the distribution for extraversion is more skewed than neuroticism with 86% of the 

population being extraverts and remaining 4% being introverts. 

 

 

Figure: Extraversion count  

Openness to experience according to following figure is somewhat normally distributed than emotional 

stable and extraversion with 62% of the population being open to experience and 32% being close to 

experience. 
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Figure: Openness to experience count 

When combined these personality traits for an individual population in order to score the personality 

profile, the distribution is most skewed, which is shown in figure below. The mean of SEO was 52%, SIO 

4%, SEC 17%, SIC 10%, UEO 7%, UIC 0%, UIO 0% and UEC 10%. The figure shows that SEO is highest 

among population and there is no population with UIC and UIO traits. 

 

 

Figure: Personality traits count 
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ANNEX F Field Experiment and Results Analysis 
 

This chapter presents the experiment method and test procedure. Then, we present the results 

followed by qualitative discussion in order to explain and relate the present numbers. 

Experiment Setting 

This section describes the participants, method, procedures and environment used to 

experiment our research. 

Participants 

Twenty-nine individuals participated in the main experiment. The participants were invited 

through personal requests through email to participate in the experiment. The participation was 

voluntary for all participants regardless the gender and age. Participants were given one week 

time to participate in the experiment. After one week server questionnaire regarding their 

experience with mobile tour guide were sent to them. Of twenty-nine participants, twenty-one 

participants took part in questionnaire survey which was sent to them few days after they 

finished the tour.  Even though we attempted to remind them of the survey questionnaire, the 

remaining participant ignored the invitation to participate in survey questionnaire.  

Of 21 participants, 15 participants were male and 5 participants female and one participate 

disclosed his/her gender. Their age varied from 17 to 51 years old. We could not score the 

demographics of remaining eight participants, as they did not participate in survey 

questionnaire.   

Environment and Procedure 

Participants can log on to http://50.57.171.161 for evaluation. They could choose the location to 

conduct their tour for the evaluation i.e. participants can either go to the cities or do it at home. 

They could access this site either through browser of their mobile device or browsers from their 

pc, laptop etc. We gave this flexibility of evaluating from home with browsers from pc to the 

participants because not all the participants would own a mobile device. And, it does not affect 

our evaluation. Participants need to register in order to use the application. They can choose the 

language either in English or Dutch. Once they finish registering, they will receive three 

personality questions that will help score their personality profile. 

Following are the list of evaluation procedure: 

 Explain the procedure of the test and its general purpose to the participant in general 

terms. 

 Three over simplified straight forward questions during the time of user registration are 

asked to participants to score the NEO personality. This over simplification is done 

http://50.57.171.161/
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because of the fact that participants might lose the interest to further continue with the 

experiments because of the long set of questionnaires. These three questions ought to 

be sufficient to use on scoring psychological profile for our experiment. 

 The participants are given one week timeline to participate in the evaluation.  However, 

the amount of time they want to spend using the application is entirely up to them. It’s 

up to them if they want to immediately logout after viewing a page or keep on viewing 

all the tours provided. The participants can choose to either visit locations to perform 

tour with mobile devices or participate from home with the help of web browsers.  

 After the participation, all the participants are sent an email with test form where 

he/she can state impression about the application. This test form also includes the 

demographics questions which concern gender and age of the participant.  

 

User Profile 

Three pretty straight forward questions during the time of user registration are asked to 

participants to score the NEO personality. The following figure is the screenshot containing 

three different questions.  

 

 Figure: Screenshot of personality profiler 

Log Usage 

The usage of application such as page views, time spent on the page etc. by each user is tracked.  

If the user clicks most of the point of interest provide and spends decent amount of time on 

reading the information and description, then we conclude that the application is of user’s 
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interest. If the user does not spend decent amount of time on reading information but clicks on 

each and every points of interests and pages, we conclude that the user is just curious about the 

contents. If the user does not spend decent amount of time using the application and also does 

not visit all the pages, then we conclude that the application does not interest the user. 

Rate Button 

Rating button with three stars is provided in each page asking the user if the presentation is bad, 

good or ok. User can click one star if he thinks the presentation is bad, 2 stars if he thinks it’s ok 

and 3 stars in he thinks the presentation is good. 

Questionnaire 

A set of question is provided to user after he participates in the evaluation. A set of questions 

contains the demographic questions, user experience questions and questions regarding 

impression of application to the user. From this questionnaire we can determine if the user likes 

the application or not and also separate what demography the user falls under. The model of 

questionnaire is presented in Annex A. 

Experiment Results and Discussion 

Participants 

As we mentioned in section 7.1.1 of this chapter that among twenty-nine participants only 

twenty-one participants responded to survey questionnaire we could not determine: skill of use, 

presentation versus functionality and attitude towards application of those eight participants. 

Only the personality traits of whole participants were determined, as the result of this one was 

independent of survey questionnaires.  

Personality Traits 

As a result obtained by scoring the personality of participants, 83% of the population was 

emotionally stable and 17% emotionally unstable, 86% extraverts and 4% introverts and 63% open 

to experience and 32% close to experience. The details about this result with bar diagram can be 

found in Annex E of this thesis.  

When combined these personality traits for an individual population in order to score the 

personality profile, the distribution is most skewed which is shown in figure 35. The mean of SEO 

was 52%, SIO 4%, SEC 17%, SIC 10%, UEO 7%, UIC 0%, UIO 0% and UEC 10%. The figure shows that 

SEO is highest among population and there is no population with UIC and UIO traits. 
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Figure: Personality traits count, n= 21 

Skill of use 

The question regarding skill of use was one of the questions asked in survey questionnaire. The 

objective was to figure out the bias in use of mobile device and mobile application that could 

affect the attitude of participants toward mobile tour guide application. 

Through survey questionnaire, skill of use was measured through following two variables: 

i. Ownership of mobile devices like smart phones, iPad and tablets 

ii. Frequency of mobile application usage 

We classified the results from above variables by directly scoring answers from the questions as 

below: 

Ownership of mobile devices 

 Yes = Familiarity with mobile devices 

 No = Unfamiliarity with mobile devices 

As an outcome, 18 participants tend to have mobile device. Only 3 participants did not own a 

mobile device. Figure below depicts the mobile device ownership of the participants in 

percentage. This result indicates that most of the participants are familiar with the mobile 

devices and might have a positive attitude towards the use of mobile applications. 
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Figure: Mobile device ownership, n=21 

Mobile application usage frequency 

 Never = Might some problems on navigation during use. Not enthusiastic about mobile 

applications. 

 Sometimes = Might encounter a navigation problem during use. Use few selective 

mobile applications. 

 Frequently = Might not encounter a problem during use. Use mobile applications for an 

extensive amount of time. 

As an outcome, more than half of the participants use mobile applications frequently and 

very few never use mobile applications. Figure below points out that relatively few 

participants might had encountered navigation problems and most of them have extensive 

knowledge and experiences about mobile applications. 

 

Figure: Mobile application usage count, n=21 
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Participant’s opinion  

The main objective of our study is to provide an interface of mobile tour guide application, which 

matches the personality of the user. This means making the interface personality similar to the 

personality of the user. Hence, it is quite important for us to realize if the user is satisfied with the 

presentation of the interface in the application. We would also want to make a clear distinction 

between the reasons why the user liked the tour. Is it because of the way the tour is presented i.e. 

color combinations, text orientation, amounts of information, photo gallery or is it because the 

participant liked the artifact (monument) itself? First question will lead us if we are towards 

realization of our objective or not. Second question will help us realize the bias of participants in 

terms of usage satisfaction.  

 

Above mentioned issues were measured through the help of following variables in the survey 

questionnaire: 

 Impression of presented monuments in the application 

 Presentation of mobile tour guide 

 Match interest and personality 

 Application ranking 

We classified the results from above variables by directly scoring answers from the questions as 

below: 

Impression of presented monuments in the application 

 Boring = Unlikely to continue the tour 

 Just OK = likely to continue the tour but might end it after visiting few pages (monuments) 

 Interesting = Most likely to complete whole tour 

Figure 38 shows the result that more than half of the participants found the presented monument 

interesting. Others found the monument just ok and only one participant found the monument 

boring. We assume that more number of participants completed the tour and few did not 

continue the tour. 
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Figure: Participant's impression on presented monument 

Presentation of mobile tour guide 

 Yes = Most likely that presentation is similar to the participant’s interest and personality  

 No = Most unlikely that presentation is similar to the participant’s interest and personality 

From the outcome of the participant’s response, we found that almost everyone expect three 

liked the presentation of the mobile tour guide which makes us assume that our presentation 

(interface) is most likely to match the personality and interest of participant. Figure below is 

comparison of the outcome. 

 

Figure: Do you like the presentation of mobile tour guide? 

Match participant’s interest and personality 

 Yes = application matches participant’s interest and personality  

 50%-50% = half of the presentation matches participant’s interest and personality  

 No = application does not match participant’s interest and personality 
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Figure below shows the response of the participant’s when they were asked if the application 

fitted their interest and personality. Relatively high number of participant’s found that the 

application does not entirely match their personality. Two participants responded ‘yes’ to the 

question and three responded ‘no’. 

 

Figure: Does application matches participant's interest and personality? 

Application Ranking 

 

 Very good = Very highly satisfied with application 

 Good = Highly satisfied with the application 

 Ok = Satisfied with the application 

 Bad = Not satisfied with the application 

 Very Bad = Not at all satisfied with the application 

 

We asked participant’s to rank the application. Ranking the application would help us determine 

how the participants value the application. We can assume that if they value the application highly 

then our application might have been similar to their interest and personality. If they are not, our 

application might have been unsuccessful to provide the interface similar to their interest.  

 

Figure below shows the outcome of application ranked by the participants, which indicates that 

none of the participants think that our application is bad or very bad. All the participants are 

satisfied with the application. 
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Figure: Application ranking by participants 

 

 Attitude towards application 

Another factor we would like to determine is the attitude of participants towards the application. 

In order to measure the success point of our result, it would be helpful if we get the answers of 

questions like ‘will you use the mobile tour guide in future again? What are your comments and 

suggestions?’ From such answers we can decide that if the participant wants to use our 

application in future again, he likes the application which might mean we were successful on 

providing the intended application. 

 

We use following variables to measure the attitude of participants towards our application: 

 Use application in future again 

 Comments and suggestions 

We classified the results from above variables by directly scoring answers from the questions as 

below: 

Use application in future again 

 Yes = Participant likes the application 

 No = Participant does not like the application 

The outcome is presented in figure below, which shows that 81% of participants will use our 

application in future again which indicates that they like the application.  
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Figure: Use application in future again, n=21 

   Comments and Suggestions 

More than half of the participants left the comments and suggestions field empty. Only six 

persons responded to comments and suggestions field which are presented below: 

 Comments on application as a whole: 

“Good idea for mobile devices, but not for me because I don’t have such device” – 

Participant 1 

“The mobile tour guide is very nice development but description of the various site have to 

be short, concise and concrete.” – Participant 4 

“It’s a nice application. You get a good set of information about the monument of your 

interest.” – Participant 5 

Comments on functionality of application: 

“It will be more interesting if there is some background sound while doing the mobile 

tour” – Participant 2 

“Audio tour would be nice.” – Participant 6 

“Make it load faster” – Participant 3 

Usage log 

Following figure shows the distribution of the page views done by the population. 7 participants 

spent decent amount of time in our application visiting 16 to 20 tours. Re-visited pages are excluded 

from the count. 6 participants did not visit any pages at all. Remaining participants visited 1 page to 

6 pages.  
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Figure: Page view count by the participants 

Results of Rate Button 

12 participants made use of rating button provided in each page of the application to rate the 

presentation. They gave total 166 rating. Figure 30 shows the rating provided by 12 participants. Of 

the rated pages 42% were good, 37% ok and 34% bad. 

 

 

Figure: Participant's rating 
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Discussion about participant’s personality 

Only 4 and 5 participants were scored as introverts and emotional unstable respectively. 11 

participants were scored as close to experience. Hence, majority of participants were scored as 

extraverts, emotional stable and open to experience. This led us on scoring personality profile of the 

participants as SEO very high with 15 participants, followed by SEC with 5 participants, SIC and UEC 

with 3 participants, UEO with 2 participants and SIO with 1 participant. There were 0 participants 

with UIC and UIO. This means in practice, we could not test UIC, UIO and UIO. The cause of this 

skew-ness could be because of the questionnaire and facets we used score the personality profile of 

the participants. 

 

Personality trait measurement was adjusted by using a questionnaire with three questions. The 

abstract personality traits of the participants were scored based on the answer of those three 

questions. Instead of using the facets mentioned in theory of each dimension we build our own 

facet ‘yes’ and ‘no’. This might have affected in the personality profile of the participant. Three 

personality related questions with yes or no facet would not give concrete result as NEO-PIR two 

hundred forty personality related question with five different facets. However, the results produced 

by our set of personality trait questions seems anticipating enough to obtain the positive answer for 

our research question. 

 

Discussion about trait and personality interface 

Eight persons did not respond to our survey questionnaire. Because of this we could cross check the 

evaluation of only twenty-one participants and their personality score. Among them twelve 

participants’ personality were scored as SEO (Emotional Stable-Extravert-Open to experience, see 

section 4.1 for detail). Half of them use the mobile application frequently, half of them use 

sometimes and one of them does not use mobile application and the participant does not own 

mobile device. Upon asked what activities they perform while travelling, most SEOs liked activities 

like sight-seeing, visit restaurants and pubs, visit museum and historical places. Some SEOs also 

chose shopping and relax in luxurious hotel. This selection by SEOs corresponds to the theoretical 

aspects of personality traits i.e. this corresponds to their selected profile. All twelve participants 

liked the presentation and 10 of them will use the application again in future. 11 participants 

thought that half of the presentation in application fitted to their interest and personality. One 

participant thinks that the presentation suited his interest and personality. Eight participants rated 

‘good’, three participants rated very good and one participant rate our application ok. 

Three participants’ personality was scored as SEC (Emotional stable-Extravert-Close to experience, 

see section 4.1 for detail). Two of them use mobile application frequently and one never uses it as 

the participant don’t own mobile device. One of them chose sightseeing and visit restaurants and 

pubs as his traveling activities. One of them chose shopping and sightseeing as travelling activities. 

The other one chose all travelling activities. With this variation, we can say that there is bias in later 
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two participants’ profile. This might be due to the age factor (their age being in between 18-20) or 

the lexical ambiguity while answering the personality profile question. Two participants liked the 

presentation and will use in future again. Those two participants also thought that the presentation 

suited 50%-50%their interest and personality. They also rated the application ‘very good’. However, 

the remaining one found it just ok and will not use it in future again and felt that the presentation 

did not fit his interest and personality but still rated it ok.  

Two participants’ personality was scored as SIC (Emotional Stable-Introvert-Close to experience, see 

section 4.1 for detail). One of them chose relax in a luxurious hotel, shopping, sightseeing, visit 

restaurants and pubs as travelling activities. Other chose shopping, sightseeing, visit museums and 

historical places as travelling activities. Here is also a variation in scored profile and personality traits 

theory. This might be due to lexical ambiguity. One of them did not like the presentation and will not 

use the application in future again. He also felt that the application did not fit his interest and 

personality and will not use in future again. However, the participant rated the application ok. The 

other participant liked the presentation and will use it in future again. He felt that the application 

matched his interest and personality 50%-50%. The participant rated it ‘good’. 

Two participants’ personality was scored as UEC (Emotional Unstable-Extravert-Close to experience, 

see section 4.1 for detail). Both of them use mobile device frequently. They chose all traveling 

activities except visit museums and historical places. This seems to correspond to the scored 

personality profile and personality trait theory. Both of them liked the presentation of the 

application and will use it in future again. One felt that the application fitted his personality and 

rated ‘good’. Other felt that it did 50%-50% and rated very good. 

One participant’s personality was scored as SIO (Emotional Stable-Introvert-Open to experience, see 

section 4.1 for detail) and uses mobile applications sometimes. He chose sightseeing and visit 

museums and historical places as travelling activities which matches the personality profile and 

personality traits theory. The participant did not like the presentation and felt that the presentation 

did not fit his interest and personality. But he intends to use it in future again and rated our 

application ‘ok’. 

One participant’s personality was scored as UEO (Emotional unstable-Extravert-Open to experience, 

see section 4.1 for detail). The participant uses mobile application sometimes and had chosen 

travelling activities as shopping and sightseeing this somehow does not entirely comply with the 

personality profile and personality trait theory. He liked the presentation and will use the 

application in future again and thought that the application fitted 50%-50%. The participant rated 

our application ‘good’. 

More than average participants liked the application and they will use it in future again. And more 

than average participants thought the application fitted their personality in half and half. This would 

indicate that the participants, in general appreciated the concept. However, we cannot declare it as 

a direct success as the experiment was conducted with low number of participants. We believe the 
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more number of participants in an experiment the more concrete result we from the experiment. 

The outcome of our experiment might have turned different if there were 100 more participants. 

Also the outcome might be different if we could have measured UIC (Emotional Unstable-Introvert-

Close, see section 4.1 for detail) and UIO (Emotional Unstable-Introvert-Open to experience, see 

section 4.1 for detail) personality profiles.  

Our application offers minimalistic functionality with a list of monuments, simple map, a page 

containing information about monument and gallery. Would the outcome have been different, if we 

had provided sophisticated functionalities like interactive dynamic maps, search facilities, audio 

tour, augmented reality etc.? Had the outcome of our research been different if we had provided 

sophisticated graphical and interface designs? Had it been different, if we had provided more 

artifacts like paintings, statues, antiques etc. instead of provide only monuments?  

We did not use the personality traits test questionnaires for scoring the profile of participants. We 

would have been able to defend the success of our outcome on theoretical ground. The outcome 

might have been more solid if we had used all Big Five dimensions with all their facets. With these 

‘what ifs’, it is quite hard to draw any conclusions of our work directly. However, on the basis of the 

results of experiment we did, we can state that our concept has been accepted and it will give 

concrete results if we fill up those mentioned ‘what ifs’.    

 

 

 

 

 

 

 


