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1. Introduction 

Nowadays, more and more people use mobile phones with Internet connection 

anytime, anywhere. They expect their mobile phones will support them in almost every 

activities of their everyday life. Therefore, these powerful tools play an important role in our 

modern life. Currently, there are many mobile information systems and services have been 

providing for end users to solve their everyday life problems. One of our interest is design a 

mobile information system that supports tourists to choose places to go, activities, events in 

which they want to take part, sharing information with their friends (take photos and 

comment). This application must have an ability to generate a plan (where and when to go) 

for user in one day when they visit somewhere else.  

To achieve these functions, we conducted a survey to obtain more information about 

the user’s needs, and we also interviewed an user and invited her to take part in our design 

process in order to develop a good prototype for the system. Many mobility features also 

were studied in detail, for that reason. Next, when the first prototype was developed in the 

form of mockups we conducted user test with five users. Based on results of this test and 

feedback we got from users, next version of the prototype will be developed. 

2. Background 

 In this section, we reviewed some articles to better understand mobility concepts as 

well as its features. Our goal is to gain knowledge about how we can apply these features in 

design of our project.  

2.1. Mobility Concept 

 Information and Communication Technologies (ICT) have changed all of our 

everyday activities from workplace to homeplace, as well as when mobile technology has 

been developing dramatically, it transforms almost our activities, for that reason, mobility 

concept should be understood in a wider perspective.  As Kakihara and Sørensen argued that 

“‘being mobile’ is not just a matter of people travelling, but far more importantly, related to 

the interaction they perform” [1]. For them, mobility should be understood by three 

dimensions of human interaction, they are spatial, temporal and context mobility. Our project 

focuses on these dimensions to analyze user’s interaction. The following section describes 

how these features relating to our project. 

 Spatial mobility has three aspects, namely, mobility of objects, mobility of symbols 

and symbolic travel. In the case of our project, object can be user’s mobile phone (in 

comparison with Sony Walkman), user interacts with their phone when travelling for 

searching places, activities, or sharing their information as argued that “The travel of objects 
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is interwined with human dwelling and travelling norms”. Moreover, they can get and share 

information with others immediately, for example, a local business publishes a discount 

program at their restaurant, tourists can receive this information immediately if they interest, 

this is the aspect of mobility of symbols. The last attribute is refer to virtual community, in 

Happy Touring user can know that there will be five people planning to go here and 

currently, there are three people here (if user want others to know about this information).  

 Tourists can spend their time to plan their activities, places to go at home, or they do 

it when moving, travelling on bus, train, or they go to one place and enjoy it, after that they 

plan to go to another place. The dimension of temporal mobility should be analyzed in Happy 

Touring system, so that we can understand what aspects of temporal mobility should be 

supported (monochronicity and polypronicity). 

 Happy Touring allows user to configure their profile, so that it can help user in 

providing information. For example, if user likes to go by taxi, so information about taxi 

should be considered by the system, or if they love hiking, so when they are in a city, hiking 

places should be suggested for them. After that user can change his profile, he wants to travel 

by walking, so directions for pedestrian should be mentioned for the next time he moves from 

place to place. This is the aspect of contextual mobility in Happy Touring system as 

mentioned in [1] “Human action is inherently situated in a particular context that frames and 

is framed by his or her performance of the action recursively”. 

2.2. Impact of a Mobile Information System on Changing Travel Behavior and 

Improving Travel Experience [2] 

In this paper the researches investigate the impact of mobile information systems on 

the behavior of the public transport users. They found that the introduction of Occy, a web 

based mobile bus timetable application, makes the trip more efficient for individuals and 

leads to greater satisfaction with the bus service. We will apply their findings to our design 

process by implementing of such features as location aware technology, personalized travel 

preferences and real-time travel disruption which are more beneficial for users and result in 

actual system use. 

2.3. Context Awareness in Computing 

 In order to better understand what does context mean and what does context 

awareness in computer mean, Agre introduced two frameworks for analysis context in 

computing, the first framework concerns the relationship between architecture, practices and 

institutions, while the second is the traditional analysis method, the capture model [3].  
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 For the first framework, Agre considers the relationship between architecture 

institutions, and practices as argued that “most social practices have been heavily constrained 

by the architectures and institutions between in which they are pinned”. In order to analyze 

context awareness in computing, we should consider three components. For example in our 

project, tourist goes everywhere for travelling, he will be at restaurant for having a meal, or 

go to some places for sightseeing, hiking, everyplace define a set of rules and activities for 

tourists. Furthermore, when technology has been becoming ubiquitous, the strict mapping 

between places and activities become fluid [3]. Now, tourist can be at home, and plan his 

activities for his tour, or he can get information of transport services everywhere he want. 

However, to analyze context in computing can be very complex as Arge argued that “As the 

mappings between institutions and architectures break down, this middle ground of loosely 

coupled activities will surely expand” [3]. For that reason, he proposed registering context 

heuristically for analysis. In Happy Touring, we should consider the way tourists interact 

with the system, what are they doing when on the move, in a restaurant, in the street, how the 

system responses to them in such situations, for example, tourist is on the move and his next 

place need a bus, the system should notify him about that.  

2.4. Social Navigation and Folksonomy principle 

 Bilandzic, Foth and De Luca developed a system called CityFlocks which helps 

people to find information (places) of a city they visited by contact locals (direct social 

navigation approach) or recommendation from the system (indirect social navigation 

approach). The main purposes of the article is to evaluate the social navigation approach 

(direct and indirect), and features of user interaction of mobile information systems which 

employed from social navigation approach. [4] 

CityFlocks not only gives us the understanding of social navigation approach, but also 

contributes to design guidelines for mobile information system. The authors explained many 

factors of social navigation, and the design of the CityFlocks (features, architecture), they 

explained and compared many sources for people to obtain information (traditional and 

digital). These will help us in understanding the features and design of mobile information 

system. The key features that we learn from the article to apply for our project are the 

folksonomy principle for developing search function and the architecture of the system, we 

also consider supporting both of direct and indirect social navigation for people to find  

places that best suit their needs. However, for direct navigation, we consider the case when 

tourist wants to go to some places, and he has no idea about the place, so he publishes the 

place on his social networks, and comment with his friends. 
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2.5. Design of mobile services, devices and interaction 

One of the most challenges for developing new devices and services is the 

understanding of new products is not clear. The article addressed the challenge by focusing in 

Participatory Design (PD), two techniques called role-playing game with toys and SPES 

(Situated Participatory and Enactment Scenarios) were developed to investigate use scenarios 

and product concepts. The two techniques also were useful in addressing three issues of the 

design (open-ended design, designing for mobility and designing beyond workplace) they 

faced when developing their project (GO). [5] 

Role-playing game was developed to figure out services and devices in use scenarios 

extracted from the game. The results of the role-playing games are not the services and 

devices themself, but the context of use the services and devices [5]. For the second 

technique, the participant would be given a mock-up (simple tool) to envision what type of 

services and product features should have by imagining functions of that the mock-up would 

provide. The participant would be followed by the designer; he/she would take note about the 

activities of the participant in his everyday life. Many ideas of the product were extracted 

through user’s activities.  

From our point of view, the techniques are useful when designing new product 

concepts, but also gives us the understanding in the design issues and how the techniques that 

we can employ for addressing the issues. However, currently we could not apply the first 

technique either the second in our project because. Therefore, we utilize the second technique 

by interviewing user to get the ideas of the product (ask her to memorize the functions of her 

smartphone she needed when traveling), and also encourage her to take note about functions 

and apps she want to have in her smartphone when visiting new places. 

One of the most problems in using mobile/handheld devices was that it was not be 

inherited the mobility feature of these devices. In this case, these devices were portable not 

mobility (using while moving) [6]. In order to address the problem, the authors developed a 

prototype software tool for fieldworkers who had many mobility features (dynamic user 

configuration, limited attention capacity, high-speed interaction, and context dependency), 

these features posed challenges on design user interface for the prototype (Minimal Attention 

User Interfaces -MAUI and context awareness). The purpose of the article is to shed light on 

these features, consequence the prototype could be applied widely on variety of applications 

that employ these features. 

According to the characteristics of users, many features of MAUI were developed to 

adapt user’s activities in fieldwork environment. Despite the fact that the article was 
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published a long time ago, many features of MAUI (one-handed controls, eye-free access, 

voice control, multiple taps) become the standard for design mobile application nowadays. 

The context awareness feature also becomes popular in many mobile applications (apps for 

direction) today. 

In the article, many features of mobile users and prototype software were analyzed 

and presented. These will help us in analyzing characteristics of our users, and design user 

interface for Happy Touring 

2.6. Universal Design 

In order to learn more about universal design we wanted to explore a design process 

when the final product can be used by persons with some kind of disabilities. Holone in his 

article [7] describes designing of system that should take into account users’ abilities and 

needs. The main idea of this study is to create a system that offers the best route in terms of 

accessibility between points A and B on the basis of user feedback. To test this concept the 

researchers created a prototype in the form of an application for a mobile phone called 

OurWay. The indoors experiment involved nine participants, one experiment coordinator and 

two observers. According to the scenario participants had to play the roles of temporarily 

disabled people and move around in the building in a wheelchair while they provided to the 

system their accessibility ratings of route segments. Since no one of the participants had prior 

experience as wheelchair user they received the necessary instructions before the experiment 

began. This study has interesting findings; in particular, the researchers came to the 

conclusion that during the tasks execution users concentrate on their own goals and do not 

think about the benefits their feedback can bring to other users of the system. 

“However, when retrospectively thinking about the system’s usefulness, they soon 

take the view of the system as a collaborative tool, useful for “the invisible others” 

We think that this finding can open new rooms for research in our own project. Also this 

study has given us an idea of the additional features we may include in the next versions of 

our application during the further development. So what if the users will be able to activate 

an option in their profile settings that allows them to evaluate in the ranking of the visited 

places as far these places are accessible for wheelchair users. It can give us the opportunity to 

address the concepts of universal design in our project. Some of methods the researchers used 

in this project such as scenario and user debriefings were also relevant for us when we 

evaluated our prototypes with users so it was useful to learn about it in the early stages of 

design process. 
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3. Project Scope and Goals 

 We focus on the Tourists (main users of the system), however, we are also interested 

in the system as a whole, basic functions of stakeholders will be studied in a general manner, 

so that the results could be a good prototype for further development.  

 In order to accomplish the overall aims, we focus on three goals as described follow: 

 Goals: 

● Tourist’s features and functions: Identifying characteristics of end-users and functions 

required when using their mobile phone on the move. 

● Overview of the system: Identifying stakeholders who are relevant to the system and 

services that support tourists. 

● Good user interface prototype: Several user interface prototypes will be developed, after 

that, they will be evaluated and refined until meet the user’s needs. 

4. Research Method 

 To achieve the goals as discussed above, an iterative method was applied. This 

method has four main steps: Identifying needs, Analysis, Design and Evaluating.  

● Identifying of needs: In this phase, a survey and interview were conducted, therefore, the 

basic features and functions of the system will be drawn.  

● Analysis: After identifying of user’s needs, we defined system’s functions and features, 

how theoretical framework can be applied to design of the system. 

● Design: In this phase, we described future functions in detail, used case diagram and 

created class diagram to describe the system, after that we designed first prototype for 

user interface that fulfilled requirements. 

● Evaluating: We invited some users to evaluate our prototype, based on user test results, 

we will refine our prototype until it meets the user’s needs.  

The process will be repeated until all of the requirements are satisfied.  

5. Related Work 

5.1. Oslo - Official City App 

There is the official city app for Oslo, which is very impressive. However, it is lack of 

some important or interesting aspects. In the app, user can choose from categories and check 

some activities. Then, they will get detail information about the activity. But there is no way 

to write user comments or rate them. The user can add activities to a list, so it is possible to 

look at your interest points again. But the user can’t do any special things with his own list. 

So the idea is that user can see a tour with his interest points of view. [8] 
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5.2. Visit Iceland - Official Tourism Information Site 

 We also had a look at Visit Iceland, a tourism information website for who want to 

visit the country. This website provides a lot of information about places to go, activities to 

do, the functions and information are present in an easy manner. User can choose from the 

list (what information, what activities and where) and clicks filter and a list of places, 

activities, relevant information will be present, or more simple than that just typing a 

keyword and enter), for example: User want to find a restaurant, he can type sushi, and a list 

of sushi restaurants will be present, user can click on the restaurant that interests him and see 

detail information. The shortage of this website is that it is just a channel information for 

tourists, so that it doesn’t have many functions and features for mobility. [9] 

6. Results from survey and interview 

In order to better understand our users, their habits and situation of use we decided to 

conduct a survey (see Appendix B). To find the potential users we published invitations to 

complete this survey in different Facebook groups that are mainly uniting foreigners in 

Norway (e.g. International Students at HiOA, International students at BI Norwegian 

Business School, International Students Union at HiOA and IMOBAGO International Mums 

Forum) and those who plan to go abroad (Utvekslingsstudenten, NTNUtveksling og AFS 

Norge Internasjonal Utveksling).  We managed to find the participants that are very diverse 

in background, age, and culture. In total 45 persons from 18 different countries participated in 

this study. We asked some important questions for our app. Some questions are very relevant 

for our design decisions. We asked how often they visit other countries. The most answer was 

between 2-4 times. This answer was around 50%. The most comes people visit other 

countries as a tourist (75%). For us it was very important that the users have internet at their 

smartphones. It wasn’t clear that all user will have this in other countries, so we asked about 

this. More than 80% have internet on their smartphones also in other countries and many of 

them use the internet more than one time. We also found it interesting from where the people 

get information’s for activities. The most people ask friends for help or check the internet. 

This is a relevant aspect for our project. Over 65% of users would give their profile to the 

system. We also asked for some ideas and some features in the app. One person said that it 

would be good if you course between more tour like chilling tours or family friendly tours. A 

lot of people wanted to see information’s like family friendly, popular tourist points or cafes. 

After that, we invited an user to describe what is she doing when travelling with her 

mobile phone. We created a mindmap (See Appendix A) to describe the functions which she 

is using and which she wants to have when she is on the move. 
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According to the survey and interview, we  

7. Overview of the system 

 This section describes the whole Happy Touring system in general manner, 

stakeholders, services will be present below, the tourists will be ignored in this section, 

because we dedicate to describe end-users and their functions in detail in the next section. 

7.1. Stakeholders, Services and their functions 

● Local Business: They are locals who do their business in their place (restaurants, hotels, 

stores), or companies that have business in the place (store centers, McDonald). They 

want to publish their business on the system, so that people can get their information, and 

they also want to improve their services by customer’s feedbacks (comments, rating). 

● Public Organizations: They are government organizations, they want to publish 

information about their place (city, country) such as events, annual festivals, activities 

(hiking, skiing in some places) and tourists can take part in these events or activities. 

● Tourism Companies: They provide transportation services for tourists such as bus, train 

and airplane. They also want to publish their services and get feedbacks from their 

customers. 

● Google Maps: This service provides geolocation for both mobile app and web 

application; in addition, it provides directions for tourists. 

● Weather Forecast System: It provides weather forecast information for tourists when 

search for places to go. 

● Social Networks: We employs Social Networks for sharing information, tourists can 

publish information about their places, events on Social Networks like Facebook or 

Twitter and comments with their friends. 

7.2. Definition of terms 

 In our project, following terms should be clarified: 

● Place: It is a physical location such as a building, a city or  a restaurant. 

● Event: Things that have beginning time and ending time and taking place in somewhere. 

For example, discount program at a shopping, or store centre. This information is 

published by local business. 

● Activity: It takes place in somewhere and needs people’s participation such as hiking, 

riding or something else. 

● Festival: Similar to event, however, it may be an annual or perennial big event such as 

Viking festival, Musical festival where you can find many people’s participation. It takes 

place in somewhere and has beginning time and ending time.  

7.3. System architecture 

 In order for Happy Touring to fully function, system architecture is divided into four 

layers, namely, presentation layer, service layer, business layer and data layer (see Appendix 

C:  Architecture of Happy Touring).  
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● Presentation layer: This layer provides two types of application for users. Mobile app for 

tourist to support them get information (places to go or activities to do) and Web app for 

local business and public organizations to publish their information (shopping, events or 

festivals) to Happy Touring. This layer communicates with service layer to provide 

functions such as: direction, sharing information to social networks and get information 

about transportation. 

● Service layer: This layer provides services for the system.  

● Business layer: This is the core layer of the system. It includes core api to process 

information, interact with database. 

● Data layer: This layer is the database of the system. 

8. Characteristics of end-users and application’s functions and features 

8.1. Characteristics of end-users 

We define tourists as end-users of our application. According to our survey, interview and the 

article [7], we summarize the characteristics of end-users in the Table 8.1. 

No. Characteristic Explanation  

1 Mobility Tourists uses Happy Touring while moving such as 

search for some places, get direction 

2 Limited Attention 

Capacity 
When moving and directing in street, they don’t want to 

concentrate too much on their mobile phone. 

3 High-speed interaction They want to have a fast request/response with the 

system (search for places and want the system responds 

immediately) 

4 Context dependency The system will provide information for users based on 

their context (weather, hotels, direction) 

Table 8.1 - Characteristics of user 

8.2. Application’s functions 

 The table below represent functions of mobile app that support user when touring. 

No. Function Explain 

1 Day planning Choose activities, places to go  

2 Route generation and 

direction 
Generate a route from one place to another 

3 Weather forecast Information about weather of places user wants to visit 

4 Rating Rate places, activities and comment 

5 Search Search for places, activities 
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6 Sharing information Sharing photos, information about places on social 

networks. 

Table 8.2 - Functions of app 

8.3. Application’s features 

 This section describes the features of the application that support for mobilized 

characteristics of tourists present above. 

● Context awareness: For our project, context means changing place, changing time and 

user’s preferences. For example, when tourist moves from one place to another for 

participating in an activity the app should check the place he was at before and remove it 

from his plan (list of activities, places, events), or when he is in one place, and his next 

place requires transportation service for commuting, the app should notify him about the 

time when and where he can get a bus or train.  

● Social direction: Our system employs both direct and indirect social navigation feature. 

For indirect navigation, when tourist searches for a restaurant, the most favorite one (five 

star rating, most visited today) should appear at top of the results, so the next others (in an 

order manner). For direct navigation, we employ social networks for sharing information; 

user can publish information and comment with their friends. 

● Folksonomy principle: Our system supports tag search (keyword), user can type some 

keyword such as sushi, the system should categorize this keyword belongs to a kind of 

restaurants; therefore the system will show the list of restaurants that serve sushi. And our 

system inherits the principle to support user describe their preferences such as they like 

taxi, so that the system should provide taxi information when users want to move from 

place to place, or hiking, so for example the system will provide more information about 

hiking. just typing these keywords to the app. 

9.   User Interface Prototype and Use Case Scenarios 

9.1. Use Case Scenarios 

Scenario 1: 

● Step1: The user starts the application. At the homescreen he sees various categories. 

There are the categories "Activities", "Attraction / Sightseeing", "shopping", "Nightlife / 

clubs / pubs", "restaurants / cafe" and "museum". Furthermore, the user sees below a 

TabBar with four icons. This does not interest the user only once and he did not observe 

further.  

● Step 2: The user is interested in sightseeing and click at the category "Attraction / 

Sightseeing". He now sees a list of sightseeing activities and a plus button for each 

activity.  

● Step 3: The user is very interested in information of Holmenkollen. Therefore, he clicks 

on the entry Holmenkollen. A detailed information page appears. The information page 

includes a picture, a review in the form of stars and a description. Furthermore, he sees 

some comments from other users, which he also read.  

● Step 4: The user now uses the back button on his smartphone to turn back to the 

overview page of the activities back. So moves the user with some other interesting 

activities. He decides that Holmenkollen and Oslo City Hall are interesting for him.  

● Step 5: He adds these two activities to his personal activity list. For this purpose, they 

click the plus button of the respective activity.  
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● Step 6: The user wants to go out to eat at night. Therefore, he wants to return to the side 

with the categories. For this he expresses the first button in the TabBar. He now chooses 

the category "nightlife / clubs / pubs". Here he acts the same way as before. He clicks at 

some restaurants and bars, and reads the information carefully. At the end he decides for 

the Hard Rock Cafe, the Cafe Con Bar and the restaurant Kolonihagen Grüneløckka.  

● Step 7: The user has now planned his day and would like to see now his generated route. 

For this purpose, he clicks on the third button of the TabBar. He now sees a map with a 

marked route. Among them is information on his rod. With a swipe gesture to the right, 

the user sees also the other generated routes. He opts for the Route 1.  

● Step 8: After his tour, the user decides to evaluate the activity City Hall. He clicks the 

second button in the TabBar, so that he gets on the overview of his activities. He clicks 

on City Hall. He wants to review the City Hall with four stars. The user clicks on the 

fourth star. A pop-up with the message that only registered users can rate.  

● Step 9: He now clicks on the fourth icon in the TabBar. He logs in with an email address 

and password. Now his profile appears.  

● Step 10: He clicks to get back to his activities again on the second button of the TabBar. 

He clicks again to City Hall. The user tries again to evaluate the activity and click the 

fourth star. The color changes from yellow to red. 

Scenario 2: 

● Step 1: The user does not have much time today to check information’s about activities. 

Therefore, he wants to select an existing route. He clicks the second button of the 

TabBar. There he sees the activities of yesterday's tour and a button labeled "other 

routes".  

● Step 2: He clicks on the button. He now sees a list of some tours.  

● Step 3: He clicks on the first tour in the list. A map with a marked route appears and 

including information about this tour. He reads information about tour and sees that he 

has already visited some of the activities.  

● Step 4: The User clicks the back button on his smartphone. He clicks to the next tour and 

looks at the relevant information. He finds this tour well.  

● Step 5: After his tour of the users want to comment on an activity. He selects the desired 

activity. The user clicks the Plus button next to the headline "comments". The user is 

already logged in and can comment directly. 

 Scenario 3: 

● Step 1: Tourist starts Happy Touring app, at the home screen he can type someplace to 

go, or something to do, or he can choose Categories menu and see that there are some 

information such as: Activities, Places (Attraction, Sightseeing), Events… In case of 

searching, he typed a keyword such as sushi and saw many sushi restaurants, he chose 

one restaurant in the list and saved in his plan, he repeated his search with another 

keywords and did the same thing. Or, he could choose from Categories menu and got 

many suggestions based on his profile (such as: sushi or hiking), he chose some places to 

go and some events to take part in. 

● Step 2: He navigated to his plan (My Plan in the top of the screen or in the menu bar), 

the app arranged his plan in an order manner (based on  his location and time). He 

decided to go to the first place (in his plan), but he did not know how to get there. 

● Step 3: He opened a map (Google map) for direction by clicking on map icon. Happy 

Touring opened Google maps and automatically imported his current location and the 

place he wanted to go. He was on the move, looking at his phone for direction and 

afterward, he got to the place, the app automatically checked that he is being here. He 
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enjoyed some food at the restaurant, but the app notified him “There will be a bus or a 

train (based on his profile) in 15 minutes at somewhere (nearest to his location)”, so you 

should be hurry to catch the bus or train. Because his next place to go would have an 

event on the time and he needed a transportation to go there, so the app let him know 

about that. 

● Step 4: However, he decided to reject this event because he wanted to enjoy his food. He 

touched remove icon of this event on the screen. 

● Step 5: After enjoying his food, he opened the app to see the next place to go, he decided 

to go to the third place on the list instead of the second one, he left the restaurants, the 

app automatically checked and removed the first place from his plan. 

● Step 6: He got to the third place, there were many beautiful scenes in this place, he 

decided to share information about the place to his friend, he touched the sharing icon, 

an informative panel opened, he wrote something about this place and touched Upload to 

publish on social networks, and he also wanted to rate this place, he looked at the screen, 

touched the rating bar and touched five star. 

● Step 7: And now, he was looking at his plan, but he decided to go to another place, 

however, it was not on his list, he repeated his search and chose one place to go, he did 

not need to add to his plan, he got there and enjoyed his day. 

9.2. User Interface Prototype 

For the first user test mockups were created with the online Mockup Tool “moqups” 

(see picture 1). For the Mockups, all relevant main features should be show up. The app has 

four icons in the TabBar. The first icon will hand of an overview list with categories such as 

sightseeing or restaurants. If the user clicks a category he will see all related Activities which 

belongs to this category. If the user wishes to add an activity to his personal tour, he can do 

this with a plus button at the desired activity. However if the user wishes to check an activity 

closer he can attain with a click on the desired activity. The detail page shows a picture of 

activity. The image also includes five stars, which stands for a voting result. If the user have 

not rate the activity, the stars show the actually voting from the community. It is possible to 

go over the start and give an own vote. This will overwrite the voting from the community. 

The color of the start will be changed. The detail page incorporates an accurate description 

with information like opening hours or family friendly and of course some general 

information. If the community has already commented the activity it is possible to see the 

comments under the description. So this is an indirect Method to choose activities, we have 

learned from the article CityFlocks. The user can add a comment with a plus button if he 

wants. If the user wishes to see or edit his own list of activities he has to click on the second 

icon in the TabBar. All of his added activities will appear. With a minus button, the activity 

can be taken out again. The third icon allows the user to see the map. Several possible routes 
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will be generated now. The user will see a map with accompanying description. This is a first 

possible route. With using a swipe gesture the user can look at the other possible routes. The 

last Icon will hand off the profile page from the user. If the user isn’t logged in he can do this 

with username and password otherwise he will see his user information. A lot of mockups 

and detailed pages were generated and they have been used for the first user test (See 

Appendix D). 

  

Picture 1. Mockups of the first prototype 

Mockups were cut out and assembled into a paper based low-fidelity prototype. A low-

fidelity prototype can be very helpful in the early progress. It can help by the idea process and 

can help to evaluate the GUI. A low-fidelity prototype doesn’t need so much time to develop 

and is very cheap. It is not so costly if you see mistakes with the paper based prototype than 

with a real one. [10] Five people had tested 

the first paper based prototype (Picture 2). The 

users were given some specific tasks we have 

created for them. For the tasks the first and 

second use case scenarios were used. To 

make it real one of our team has played the 

computer. So if the user was clicking on 

something mockup was changing by the team 

member. Another person has written down all 

problems, which can be detected and asked 

the users for feedback. This method was 

found by a Homepage from UsibilityNet. 

[11] Paper based prototypes can be difficult      Picture 2. The first user test      

with   multi   touch   devices,   because  the             
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interaction is very relevant. With paper based prototypes you can’t react so fast and you can’t 

simulate all features. For example a search function is very difficult to simulate. Sometimes 

the user reaction and interaction is different to a real project. This must be known in the later 

reflection. Description of the first user test and feedback we got from users can be found in 

Appendix D. [10]                                                  

9.3. Results of first user evaluation 

After we analyzed problems that occurred during the first user test and suggestions we 

got from users (see Appendix E. First user test description) we decided to categorize some 

activities in different places. Since it was a bit difficult for the most test persons to add 

activities to the personal list the solution was to place an add button at the detail page of 

every activity. To find the person list and the map was also sometimes a bit difficult. Some 

people think that the icons were not clear enough. For all test persons it was very hard to find 

the route of user Angelika. The button for the others routes was located in the area of your 

own list. Nobody expected others routes here.  

The users also gave some wishes for future work. Three wishes that it is also possible 

to vote a whole route not only an activity.  One user wishes to see his own vote and the vote 

of community. Two people want local information like to see activities, which are very near. 

One person wishes to plan more than one day. One user was a bit skeptical about the user 

profile. He do not want to login only because of voting and adding comments. 

All these factors were taken into account and considered in the development of the 

next prototype of Happy Touring mobile application. 

9.4. Second prototype and evaluation method 

For the second prototype it was attend to improve the problems from the first 

prototype. For the second prototype the results from the first user evaluation were used. In the 

second prototype are some changes in the way how to operate with the application. In the 

second version of the application not many features were included. The challenge was to 

make the existing concept user-friendly. The Navigation should be simple and more clearly. 

For this reason the TabBar has been changed. The icons have been given a label. The first 

two icons and the last icon remained the same content. The first icon leads to the overview 

page of the category, the second to the personal list and the last one to the profile page. The 

third icon has been changed. Previously, it turned to represent the map. It was very difficult 

for users to find the routes of other people, because the button for this action was misplaced. 

Therefore, the card icon has been replaced by a community icon. When the user clicks on this 

community icon, he sees the routes of other users. Of course, the map generation has not been 
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taken out as a feature from the app. Most users watched their personal list to check the chosen 

activity before they generated the map. Therefore, there is a button for the map generation on 

the side of the personal list now. Furthermore the user profile was extended. It is now 

possible to enter interests. This should help by the generation of the route. So the user profile 

has become more useful. A weather information has also been added as a feature. It is located 

on the homepage of the application below the existing categories. The second prototype was 

created with the tool invision. The advantage to a paper-based prototype is that the 

application can be launched directly on a smartphone. On the smartphone, the user can see 

clickable images. It is possible to navigate through the application independently. It is no 

longer necessary that a person have to simulate the computer or smartphone. The user can run 

a test independently. The link for the second prototype was sent to the test persons. Through 

the link, the application can be opened on the device. The test persons also received a short 

describes of the application. It was also mentioned that this is not a full-featured application, 

but a test for user-friendliness and for the structure of the application. For evaluation, a 

survey was given to the users, which they be completed online. For the survey an online tool 

with the name AttracDif was used [12]. The tool can help to assess the usability and 

appearance of a product. It can be used for a single test or for more tests. If you make more 

tests it is possible to see the change. In this case of the second prototype a single evaluation 

was used. AttracDiv tests the pragmatic part as well as the hedonic quality. A product has 

pragmatic quality if it effectively and task orientated. Pragmatic attributes is big aspect of 

usability. The aspects of hedonic should bring users bring fun. It generates emotions. Typical 

hedonic attributes are striking, especially impressive, exciting and interesting. The pragmatic 

and hedonic aspect can be considered independently. However both are important for an 

application and should be considered in a user test. It is possible to generate an overall 

impression of the product with these two aspects. For the user test, the test persons received 

contradictory adjectives, which must evaluated.  These adjectives were grouped in pragmatic 

quality (PQ), hedonic quality (HQ - consisting of HQ-I and S-HQ) and attractiveness 

(ATT).For each group an average is being computed. The theoretical work model has been 

studied and tested by Prof. Dr. Marc Hassenzahl and his colleagues in several studies [13]. 

9.5. Results of second user evaluation 

Twelve people have tested the application. The assessment is created automatically by 

the tool. Several graphics are shown. The first graph shows the average value and a 

confidence rectangle. This confidence rectangle shows the probability how the average could 

be changed with more user tests. The actually average value and the confidence rectangle is 
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associated with a product character. The product Happy Turing was rated as „fairly practice 

oriented“, but it overlaps into the neighboring character zone. The product assists the user but 

an improvement of pragmatic quality is possible. The hedonic value is also average. This 

means that the product stimulates the user, but there is room for improvement. The tool also 

shows a second diagram. This diagram shows the average of each category. The HQ quality 

was the worsens category. The application should be more interesting and more motivating. 

But the overall impression of the product is attractive. The PQ is also in the above-average 

region. The last diagram of the tools shows the voting of the adjective pairs. You can see 

detailed results of evaluation at Appendix F. 

10. Proposal for Universal Design 

 Happy Touring is a system that supports tourists (travelers) to experience their tour 

better, therefore its usage may be very diverse in background, age, ability, cultures and 

regions, and the current design of the system only supports fully functional people. In order 

to fully support diversity of people, many features should be included and developed. 

However, experiencing activities and touring sometimes requires people to be fully 

functional, for example, blind people cannot fully experience a sightseeing tour, or 

wheelchair people cannot participate in activities such as hiking or riding. Despite these 

factors, an universal design is necessary for everybody, so that they can experience the 

system in their manner. These features below describe proposal for universal design, some of 

them can be added to the design of Happy Touring afterwards and some others should be 

studied in detail. 

● Multilanguage and culture support: The feature can be implemented by allow users to 

change the language they are using in Setting Screen. The representation of 

information should be rearranged based on their culture (weather information should 

be Celsius and Fahrenheit), so that it makes users feel comfortable when using the 

app.  

● Replace Google Maps to support wheelchair people in direction: Instead of using 

Google Maps, another map services like wheelmap.org can be employed. This map 

provide accessible places for wheelchair people.[14] This feature can be 

accomplished in current design of Happy Touring by replacing Google Maps.  

● Voice control to support blind people, elderly people:  Blind people who are the most 

limited accessible users of the system, they cannot perceive visual information, as 

well as experiencing tourist activities, however, they can inherit some benefits of the 

system, such as: finding some places for restaurant, shopping, or just doing a 
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sightseeing tour from other members. For that reasons, voice control should be 

included in the design for searching information and directions, for example the user 

can talk to the system something like: “I want to eat sushi or search for sushi, Is there 

any shopping here?” and to confirm the right commands and the app understands 

what she needs, the app will response to the user such as “OK, let’s go sushi” , or “I 

cannot hear from you, please repeat that”, or the app can make their phone vibrate 

once for confirmation and twice to require user repeating the command again in case 

of it cannot process their commands. This feature is a built-in feature in many 

smartphones these days such as Cortana by Microsoft, or Siri by Apple. For the case 

of direction, it is more complex than that of searching places, however, there are also 

many apps in this domain such as AriadneGPS and Seeing Eye GPS on the Apple 

Store. Elderly people also benefit from voice control feature, despite their limit to 

access the system are less than that of blind people. In case of elderly people, almost 

their body’s functions are not well-functional as well as  their background about 

technology, therefore voice control cannot fully support their tasks, in some cases, 

they can hear very well, so that this function can support them in convey information 

(reading text) or confirmation.  These features are almost supported by smartphones 

these days, however, to integrate to Happy Touring need to study in-depth, such as 

design commands (voice) or the responding of the app. 

● Vision design to support elderly people and color-blind people: As discussed above, 

voice control cannot fully support elderly people as well as color-blind people; 

therefore, we need to combine vision design to fully assist them, the issues that we 

need to be aware such as what colors we should not use, size of text, icon and image 

design…  Currently, the user interface of the app is just a high fidelity prototype that 

represents the functions and there are not many colors and vision design, for that 

reason, vision design should be mentioned in the next prototype. 

● Allow changing layout of control elements (user interface controls) to support left-

handed or right-handed people: Our app can allow user to change the layout of menu 

bar, buttons and pictures. That placed on the right can be placed on the left and vice 

versa.  

11.  Conclusion 

The development of the second prototype of Happy Touring is task orientated and 

user friendly enough for starting the real implementation of the application. But there is still 

room for improvement. Improvement is possible in hedonic quality and attractiveness. There 
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are also some new feature wishes from some test persons. These features could be integrated 

in the system. To make it easier to find a specific idea there was a proposal to add a search 

function. In addition to that, universal design proposal should be included and evaluated in 

the next prototype. Because of the high number of possible changes it makes sense to make a 

third low-Fidelity prototype with the included new features before the start of the real 

implementation. In order to put the system in use, the whole system should be analyzed in 

detail, stakeholders and their functions should be considered and developed, how Happy 

Touring interacts with its services (Integrate Google Maps API to the app, or open a Google 

Maps app, how the system receives transportation information). Moreover, current user 

interface prototype is not enough for evaluation, for that reason, a real app should be 

developed, therefore we can evaluate more accurately.  

 In this project, we achieved these goals as described before, we analyzed the whole 

system in general, studied features, functions of users, applying mobility features to our 

prototype, therefore our proposal can be further developed. However, in order to develop the 

system, many prototypes should be developed, and the context of use should be identified and 

analyzed in detail, because the system can be very complex in practice.  
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APPENDIX A: Mindmap after interview with user 

 

Figure A.1 - Mindmap describes functions of user when travelling 
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APPENDIX B: Results from the survey 

 

Figure B.1 - The number of times people travelling each year 

 

Figure B.2 - The number of people have 3G on their mobile phone 

 

Figure B.3 - The number of people will provide their profile to Happy Touring  
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APPENDIX C: Architecture of Happy Touring 
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APPENDIX D: Mockups 
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APPENDIX E: First user test description 
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APPENDIX F: Result of second evaluation 
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