
 
 
 
Users' perceptions of applications    
for public transport systems in     
Sweden 
 

 

Fall 2018: 2019KANI22 
 
 

 
 
  

 



Title: Users' perceptions of applications for public transport systems in Sweden 
Year: 2019 
Authors: Alexander Hollsten Martinez & Adam Lejon 
Supervisor: Gideon Mbiydzenyuy 
Keywords: User satisfaction, Usability, Public transport  
 
Abstract 
The issue addressed by thesis is the fact that public transport in Sweden is operated through                
multiple organisations. All of these have individual applications for planning and paying for             
travel. It is believed by the authors of this thesis that because of this it is essential that these                   
applications have high user satisfaction so that they are comfortable and easy to use for first                
time users. The purpose of this thesis is to explore the user satisfaction of Swedish public                
transport applications with a focus on usability. To gather the data needed to fulfill this               
purpose a survey was handed out to 103 Swedish people and think aloud test was performed                
with 5 people. The answers form these 2 investigations were analyzed in regard to usability,               
cognitive load and the concept of an integrated system. The results of this thesis showed that                
there were no significant differences between the different public transportation applications           
in Sweden.This thesis may be interesting for the different operators providing the applications             
for public transport, as a groundwork for further development of the applications. As well as               
being used in the current discussions about implementing a Swedish integrated public            
transport system. 
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Sammanfattning 
Problemet som behandlas av avhandlingen är det faktum att kollektivtrafiken i Sverige drivs             
genom flera organisationer. Alla dessa organisationer har individuella applikationer för          
planering och betalning för resor. Författarna av denna uppsats tror på grund av detta att det                
är viktigt att dessa applikationer har hög användartillfredsställelse(user satisfaction) så att de            
är bekväma och lätta att använda för förstagångsanvändare. Syftet med denna avhandling är             
att undersöka användarnas tillfredsställelse av svenska kollektivtrafik applikationer med         
fokus på användbarhet(usability). För att samla in de uppgifter som behövs för att uppfylla              
detta ändamål delades en undersökning ut till 103 svenska personer och ett “tänka högt test”               
utfördes med 5 personer. Svaren på dessa 2 undersökningar analyserades med avseende till             
användbarhet, kognitiv belastning och konceptet om ett integrerat system. Resultaten för           
denna avhandling visar att det inte är någon märkvärd skillnad mellan de olika             
applikationerna för kommunaltrafik i Sverige. Denna avhandling kan vara intressant för de            
olika aktörerna som tillhandahåller applikationerna för kollektivtrafik, som grund för          
vidareutveckling av applikationerna. Samt för att användas i dagens diskussioner om           
genomförandet av ett svenskt integrerat kollektivtrafiksystem. 
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1. Introduction 
 

 
An introduction about the topic, what is known about the topic, and what we seek to learn                 
about it. 

 
 
Public transport plays an important role in the lives of millions of Swedish citizens everyday               
serving as a sustainable and time-saving alternative to the car. But every Swede knows that               
public transportation in Sweden can be a nightmare. As if the seemingly never-ending delays              
was not enough there is no sensible way of paying for your fares. If you are going from                  
Gothenburg to Stockholm and want to handle your trip electronically you will need to use               
three different applications 

● first of all, you will have to register your Swish-account or credit card to the Västtrafik                
application to pay for the trip to the central station from your home 

● thereafter you will have to use the regional train operator SJ´s application to book and               
pay for your train ride to the central station of Stockholm 

● where you once again have to register your Swish-account or credit card to the local               
SL application to be able to get around Stockholm. 

 
The National Swedish Transport Agency(from here on Transportstyrelsen) defines public          
transportation as “passenger transport of general economic interest offered to the public            
continuously and without discrimination” (Transportstyrelsen 2018). The public        
transportation for the different regions in Sweden are run by different companies and different              
railway companies are providing domestic travel by train. All of the companies providing             
local or regional public transportation are members of or associated with the national trade              
organization Public Transport Association(Svensk Kollektivtrafik 2018), which is globally         
linked to the international organization for public transportation UITP(Union internationale          
des transports publics). 
 
“Public transport is today characterized by ticket and information systems that can be             
perceived as hindering in attracting new travelers. A general problem is that there are a               
variety of tickets and tariffs in public-financed public transport. Different ticketing systems            
and payment terms complicate the image further. Modern payment methods such as Swish,             
Masterpass, Credit Card and other similar services are not possible for cashless payment in              
public transport”(ITS 2015). 
 
The situation is well captured by the politician Karin Svensson Smith(MP) in a motion from               
2017 pushing for a integrated payment system for public transportation “Most of us have              
experience of arriving in a new city, being tired, and as quickly as possible wanting to get to                  
their hotel room, meeting or wherever. The ignorance of how public transport works makes              
us just comfort from the idea of trying to sort out how to do to choose bus, tram or subway.                    
Unfortunately, this results in many opting out of public transport and instead taking taxi or               
own car”(Riksdagen, 2017). 
 
The current agenda is promoting a change, the government has promised to implement a              
integrated ticketing system in 2022(Dagens Nyheter, 2019).  
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As students living and studying in a different city than our city of origin, we have noticed that                  
traveling in different regions sometimes may be inconvenient due to differences in            
technologies within different regions, mainly payment and booking. We argue that with the             
current technological advances such as multi-platform applications, higher data transfer rates           
and internet coverage, some of these barriers easily be overcome, for instance, with one single               
payment application for the whole country. Surprisingly, this is not the case, and this raised               
our curiosity resulting in this thesis. 
 
The purpose of this thesis is to explore the user satisfaction of Swedish public transport               
applications with a focus on usability. 

1.1 Problem Statement 
 
Public transport is deregulated and involves private and public actors in Sweden. Each actor              
offer different ways for users to access the service according to their business model. Nearly               
all actors are moving toward electronic payment. This transformation has led to users having              
to manage an inventory of applications necessary to access services across different regions in              
Sweden. The use of multiple applications with different functionalities and designs, does not             
only put a cognitive cost on users but have different consequences including, service             
accessibility, economic costs, time and the perceived usability, etc. For example, elderly            
citizens are automatically excluded from accessing public transport that only accepts           
application payment. These have consequences on society when public transport is supposed            
to be accessible to all, “passenger transport of general economic interest offered to the public               
continuously and without discrimination” (Transportstyrelsen 2018). To optimize one’s travel          
experience the applications needs to be easy to navigate and use for first time users. But are                 
they? This thesis aims to test the user satisfaction of the mobile applications for public               
transportation. When conducting this research, there was a lack of studies regarding the             
usability of current public transportation applications in Sweden. 

1.2 Research Question 
 
The question that this thesis seeks to answer is the following:  
 
How does user satisfaction vary between different public transport applications? 
 
This question shall be addressed from a Swedish perspective. We shall look at public              
transportation applications across all regions (Län) in Sweden. We shall particularly consider            
user satisfaction in relation to planning and payment for public transport. Users who are              
limited to one region and using one application are considered as well as users who go                
through multiple regions and hence uses many applications. 
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1.3 Stakeholders 
 
This thesis may be interesting for the different operators providing the applications for public              
transport, as a groundwork for further development of the applications. As well as being used               
in the current discussions about implementing a Swedish integrated public transport system. 

1.4 Expected results 
 
Due to the current agenda pushing toward integrated applications for public transportation in 
Sweden, it is believed by the authors that there might be some room for improvement 
regarding the user satisfaction. An application with the feature of an integrated planning 
system is believed to achieve higher user satisfaction than the non integrated ones. The 
applications within themselves are believed to have a high usability. 
 
1.5 Delimitations 
 
The  features within the public transportation applications that will be included in this thesis 
are planning, which includes finding information about departures and arrivals, as well as 
fares. The process of purchasing the ticket will be included as well. The participants of the 
research will all be Swedish.  
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2. Theoretical framework  
 

 
This section enables us to collect, synthesize, understand and build on previous research in 
the development of public transport applications.

 

2.1 Swedish Public Transportation Market 
 
Government procurement of public transportation has been in use in Sweden since 1989. The              
competitive tendering worked good at first and the expenses for public transportation were             
drastically reduced over the first years after the implementation. After the first rounds of              
contracts costs were increasing again. Other things that have changed during time, is that the               
market structure has been changing regarding the amount and size of competitors. From being              
several smaller companies, there are now fewer but bigger companies(Lidestam, H.,           
Johansson, A., Pyddoke, R. 2016). 
 
In 2014 the procured public transportation cost was in total around 40 billion Swedish              
crowns, which were covered half by ticket sales, and half by the state. Between 2001 and                
2016, the costs have duplicated, while the number of commuters only increased by 25%.              
Some parts of this can be explained by investing in bigger trains, and more available routes                
(Lidestam, H., Johansson, A., Pyddoke, R. 2016). 
 
There are 21 regional public transportation departments in Sweden         
(kollektivtrafikmyndigheter). The biggest ones are to be found in the areas of the biggest              
cities: Stockholm traffic administration(Trafikförvaltningen vid Stockholms läns landsting)        
which is responsible for the local public transportation operator SL (Stockholms länstrafik),            
Västra Götalandsregionen(Gothenburg) which is responsible the public transportation        
operator Västtrafik, and Region Skåne(Malmö) which is responsible for Skånetrafiken. Those           
organizations are responsible for handling the procurement within their area (Lidestam, H.,            
Johansson, A., Pyddoke, R. 2016). 
 
Today there are around 350 contracts that operate the travels by bus, operated by around 90                
different operators. The biggest operators in Sweden based on net sales are Nobina Sverige              
AB, Keolis Sverige AB, Transdev, and Arriva Sverige AB. The procurement           
authorities(Upphandlingsmyndigheten) are responsible for providing instructions and       
framework for the procurements, as well as the competition         
authorities(Konkurrensverket)(Lidestam, H., Johansson, A., Pyddoke, R. 2016). 
 
The information in this section is essential for understanding the reasons for the current              
situation with a non integrated system of public transport applications. The research question             
and the method for answering it is reliant on the fact that there is a non integrated system                  
with multiple applications in Sweden. 
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2.2 Integrated Public Transport Service 
 
By 2030, 60% of the world's population will be living in urban areas according to UN. This                 
impels pressing needs of accessibility and mobility, which together with emerging           
innovations has inspired the smart mobility concept(Calabrese 2013). Old mobility in contrast            
to smart mobility is about building big and expensive constructions, such as highways and              
subways system to transport commuters through big channels of traffic. Smart mobility            
emphasis the need to get to your destination in any given way. This includes the possibility of                 
shared cars, carpooling, and shared bikes. Smart mobility is also about reducing trips, for              
example having electronic meetings from ones home instead of commuting to the            
workplace(Calabrese 2013). 
 
One example of how smart mobility could work, in contrast to the current system in use in                 
Sweden, is the Octopus Card in the Hong Kong Special Administrative Region(HKSAR).            
Octopus Card Limited(OCL) went from being a ticket purchase system at a limited amount of               
public transport operators to be a payment method for business transactions such as             
supermarkets, parking meters, and restaurants. The case of Octopus Card shows that the             
diffusion of this kind of technology depends on the dynamism in the business and technology               
environment. It started with Mass Transit Railway(MTR), one of Hong Kong's railway            
operators, adopted the Octopus system in the form of a magnetic plastic card in 1979. In 1984                 
Kowloon Canton Railway(KCR) adopted the same system. In 1989 Kowloon Motor           
Bus(KMB) joined the system, working as a feeder service to MTR and KCR, as well as to                 
Citybus(Calabrese 2013). 
 
In 2003, OCL secured a contract to help implement the same kind of system in The                
Netherlands. Currently, rail operator Nederlandse Spoorwegen, bus and tram operator          
ConneXXion, public transport companies of Rotterdam (RET), and Amsterdam (GVB) and  
the light train system in The Hague (HTM) have combined the fare collection system, using     
mainly a chargeable smart card called OV Chipkaart. Those examples show the benefits of              
matching technological innovation to business opportunity(Calabrese 2013). 
 
One of the integrated application used for public transportation in The Netherlands is called              
9292. “9292 is a daily source of travel information for public transport for all kinds of                
passengers. We bring all information from all transport companies together in a user-friendly             
way”(9292, 2018). 
 
Combining different travel services, and operators, such as public transport, carpooling, and            
bike sharing, results in increased offers and services compared to individual services. This has              
come to be known as Mobility as a Service (MaaS)(Riksdagen 2017) and has received a lot of                 
attention lately. MaaS could lead to a higher acceptance of using alternative transportation             
instead of the private car, which would result in better sustainability, as well as              
usability(Beutel et al., 2014). 
 
Integration of travel information is a hard task since mobility modes differ in structure, e.g.               
such as payment model, single ticket or period tickets. This kind of data is heterogeneous and                
has to be integrated effectively(Beutel et al., 2014). 
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One emerging way of purchasing tickets when traveling with public transportation is through             
mobile ticketing. Mobile ticketing for public transportation is divided into two methods:            
mobile ticketing applications or near-field communications(NFC). When using a mobile          
ticketing application, the customer downloads an application on the mobile device, which is             
then used for purchasing tickets. The ticket is validated by conductors or scanned by using a                
quick response(QR) code. When using NFC, the phone emulates a contactless public            
transportation card, which is validated by a contactless acceptance device. “NFC is a             
short-range wireless connectivity technology that enables simple two-way interaction         
between cell phones or other electronic devices. This technology enables contactless           
transactions, access to digital content, and connectivity between NFC-enabled         
devices”(Bartin, Ozbay and Yang, 2018). 
 
Mobile ticketing applications could help public transportation operators with cost reduction,           
understanding of commuter behavior, service efficiency, and provide them with flexibility in            
terms of developing and implementing pricing schemes(Bartin, Ozbay and Yang, 2018). 
Mobile ticketing also saves the commuters time during the ticket purchase process and helps              
the avoid eventual surcharges when purchasing tickets onboard(Bartin, Ozbay and Yang,           
2018). 
 
Mobile ticketing on public transportation is already widely used in Sweden. A study,             
conducted at the public transportation department in Kalmar, Sweden(Kalmar Länstrafik) by           
Elie et al. (2018), concludes that the most important incentives for using mobile ticketing are               
external, such as lower price for the ticket, reduced waste of time spent on ticket purchase                
Another incentive for using mobile ticketing was the information about the trip that could be               
found on the application.Such as information regarding delays and canceled trips(Elie et al.,             
2018). 
 
Since people in general embrace the use of mobile phones, it could be assumed that there is a                  
demand for mobile ticketing amongst younger people, who in general are more likely to adapt               
to new technology. When it comes to older people, they, in general, are not as keen on                 
adapting, which could be seen as a smaller demand. This is something to take in consideration                
since public transportation consumers include people of all ages(Di Pietro et al., 2015).  
 
When having knowledge about the Swedish public transportation market it is easier to             
understand how the concepts discussed in this section could be applied to it. To answer the                
research question the differences of a integrated and non integrated system needs to be              
defined. This section shines a light on the concept of a integrated system and gives an insight                 
into how it is used in different places around the world, while the previous section(2.1)               
explains the non integrated system in use in Sweden.  

2.3 User satisfaction 
 
When exploring the perceived satisfaction of a product one way to look at it is the perceived                 
usability of the product. The international organization for standardization(ISO) defines          
usability as "software is usable when it allows the user to execute his task effectively,               
efficiently and with satisfaction in the specified context of use"(Abran, K., Kehlifi, A., Suryn,              
A. 2003). 
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According to Molich(2002) there are three key requirements of a program that needs to be               
met before even talking about usability, the key usability requirements are: 

● The program needs to be trustworthy and stable. Errors which could lead to the users               
losing data or need to re-do things leads to decreasing trustworthiness. 

● Safety. The users need to feel safe about putting their information in the program. 
● Accessibility. The program needs to be accessible to the users as demanded. 

 
Molich(2002) explains usability as a combination of usability and easiness where the easiness             
part of a program is defined by how easy it is to learn, how easy it is to remember, how                    
effective it is to use, how comprehensible it is, and how satisfying it is to use. 
 
Molich(2002) explains his definitions as 

● how easy it is to learn - the time it takes to learn to perform some tasks with the help                    
from the program 

● how easy it is to remember - the time it takes to perform some tasks with the help of                   
the program after not using it for some time 

● how effective it is to use - the time it takes to perform some tasks when user and                  
program working together, the effectiveness is dependent on the response time and            
frequency of errors 

● how comprehensible it is - the ability of the user to give correct answers about the                
program after using it 

● how satisfying it is to use - the expressed satisfaction expressed by users in surveys or                
interviews 

 
An alternative way of measuring usability is to measure the numbers of catastrophes. Before              
defining catastrophes there are a number of critical problems that needs to be identified: if the                
users needs assistance by someone else to use the program, if the behavior of the program                
irritates the user and is too time consuming, or if there is a significant difference between the                 
perceived usage of the program and what it actually does. 
 
When a specific critical problem is experienced by at least two users independently from each               
other it is classified as a catastrophe(Molich 2002).  

 
Nielsen(2012a) defines usability as “a quality attribute that assesses how easy user interfaces             
are to use. In other words how easy it is for a user to use a program or website.                   
Nielsen(2012a) mentions five components which defines usability: Learnability, how easy is           
it for users to learn a program. how easy can a user perform a basic process the first they use a                     
program? Efficiency, when the user has some experience with the program how quick can              
they maneuver through it and perform certain tasks? Memorability, if a user has been away               
from the program for a while how fast do they learn to use it again? Errors, does the user                   
make errors using the program, how serious are those errors? Satisfaction, how likable is the               
design of the program?. 
 
When talking about usability it is important to mention user experience. Usability and user              
experience should be distinguished since the user experience is much broader than usability, it              
does not only cover the quality attributes of a service but rather the experience of the whole                 
integration with the provider of the service(Norman & Nielsen 2016). To establish a good              
user experience it is desirable to minimize the cognitive load of the users(Whitenton 2013). 
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Cognitive load theory is the theory that provides a ground for studies investigating the              
instructional design and cognitive process. There are three different types of cognitive load,             
intrinsic, extraneous and germane. Cognitive load can be described as the strain a task or               
process has on one's brain, or how hard it is to learn something new. (Paas, Renkl & Sweller                  
2003). 
 

● Intrinsic cognitive load. This is how difficult a certain task is in itself, such a task is                 
hard to make simpler although it is possible to reduce this kind of load by trying to                 
split up the tasks in smaller parts called schemas and subschemas. Since a humans              
brain only can focus on a limited amount of stimuli at the same time it is hard to learn                   
bigger tasks in full. If some parts can be learned by themselves and stored in the                
long-term memory of a person they will be able to use this information at the same                
time as they are learning new things (Paas, Renkl & Sweller 2003). 
 

● Extraneous cognitive load. Extraneous cognitive load, also known as ineffective          
cognitive load is when the person learning is forced to perform tasks that are irrelevant               
to the task that they are trying to learn how to perform. For example, if a text refers to                   
another text, but does not say where the other text is located or how to find it. Then                  
this process is defined as an extraneous cognitive load (Paas, Renkl & Sweller 2003). 
 

● Germane cognitive load. Germane cognitive load, or effective cognitive load, is the            
last of the three different types of cognitive loads. This is similar of extraneous              
cognitive load, in the way that this also is affected by the way information is presented                
to the person learning. Although this cognitive load is the opposite, in the way that               
this helps with learning and makes it more effective in contrary to extraneous             
cognitive load (Paas, Renkl & Sweller 2003). 
 

 
There are different ways of testing usability, one of them is called thinking aloud.              
Nielsen(2012b) defines the thinking aloud test “In thinking aloud test, you ask test             
participants to use the system while continuously thinking out loud — that is, simply              
verbalizing their thoughts as they move through the user interface”. 
 
When performing thinking aloud tests the researcher conduct between six and twenty tasks             
for the participants to perform through a website or any kind of program. The tasks could                
consist of gathering information about the program or with the help of it, while the               
participants verbalizing their thought and experiences for the researcher to record.  
 
In preparation of the test, it is important to establish a good connection with the participants                
to make them feel as natural when performing the tasks as possible. It is also important to                 
conduct a test plan in advance. The test plan should include the purpose of the testing, the                 
name of the program, the demography of the participants, and how the result will be used.                
The participants could be chosen by different kinds of preferences, such as first-time users              
and experienced users.These participants could be found anywhere, even within your group of             
friends Molich(2002). The researchers also need to choose the method of recording,            
according to Molich(2002), taking notes on a paper is enough. Nielsen (2000) argues that              
there is no need to conduct usability testing with more than 5 participants since the answers                
tends to be repetitive. 
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The test starts with the researchers asking the participants about their expectations of the              
program, then the participant will try to perform the tasks, and last, of all the researcher,                
discuss the result with participants. The discussion should cover subjects such as 

● the understanding of the program, is it possible for the participant to understand how              
other parts of the program works without have used it? 

● why did the participants navigate through the program a certain way, what did the              
participant believe would happen when clicking a certain button or link? 

● which critical problems occurred and how could they have been prevented? 
(Nielsen 2012b) 

 
The result of the test is usually summed up in a test report. The report should include a                  
conclusion, the method, the demography of the participants, the performed tasks, and            
comments on the result. There are different kinds of comments, such as things that are               
working good, improvement proposal, cosmetic problems which delays the users more than            
one minute, critical problems, catastrophes, and functional errors which prevent the program            
from working, such as links not working(Molich 2012).  
 
To answer the research question it is necessary to measure the usability of the Swedish non                
integrated system of public transportation as well as a integrated system of public             
transportation. And to be able to measure usability it is necessary to know the definition of it                 
and the method of measuring it.  

2.4 Gaps in perceptions of the user satisfaction of public transport           
application research 
 
When searching for earlier research about the user satisfaction within different public            
transportation applications it was a clear gap in research about this subject. However it was               
not hard to find news articles or motions to government about the current problem seen with                
the individually operated applications. Which confirms the statements made by the           
researchers in the introduction of this thesis.  
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3. Methodology 
 

This section will cover overall methods and tools, application of methods as well as methods               
employed to analyze results. 

 

3.1 Research overview 
 
The thesis was initiated by the authors wanting to discover the attitudes toward a hypothetical               
implementation of a smart mobility system regarding public transportation among Swedish           
commuters. After brainstorming sessions with the supervisor of the thesis it was agreed to              
focus the thesis on understanding the user satisfaction about applications that help support             
journey planning and payment when using public transport in Sweden. 
 
The first step was to look for previous research regarding the subject, to know what had been                 
done on the subject before, and to identify existing research gaps and build the thesis on the                 
progress that has been made in this topic. To achieve this we surveyed a number of scientific                 
articles through search engines available at the University of Borås (Primo) and others such as               
Google Scholar. To fill the existing research gap a research question was established. The              
nature of the study made it necessary to adopt a quantitative method in order to sample the                 
opinions of a cross-section of public transport users in Sweden, i.e. those that access public               
transport via various applications. We designed and administered a survey to collect            
information that will help us understand such user-perceptions.To be able to conduct such             
survey the authors had to build a theoretical framework as a basis for carrying out a well                 
designed investigation. After the survey was published the results were collected over a             
period of time, and analyzed in order to generate answers to the research questions. The               
method was supplemented with a qualitative think-aloud test. All of these steps were             
performed iteratively. 
 
3.2 Research Approach 
 
There are different ways of looking at the relationship between the theory and the research of                
a study, called approaches. The theory in this context is what is shown in the reference list of                  
the thesis, while the research is the result of the thesis.In this thesis, it was important to make                  
sure that the thesis is built, as much as possible, on theoretical foundations of relevant               
research work, presented in chapter 2. To achieve this, a number of approaches can be               
employed: inductive, deductive, and abductive. The inductive approach starts from the data,            
and from there creating theories based on it. Deductive approach starts from the theory and               
creates data based on the theories. When using features of both of the approaches it is called                 
an abductive approach(Recker 2013). 
 
In this thesis, we found a deductive approach suitable.This was because the theory was              
applied to the phenomena researched in this study.In the review of theoretical foundations of              
research relevant to the topic, three key concepts emerged. These were: 

● Usability. Established usability attributes were identified, learnability, memorability,        
efficiency, error, satisfaction(Nielsen 2012a). 
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● Integrated public transport service. Definitions and cases of well implemented          
integrated public transport services were identified, such as smart mobility(Calabrese          
2013). 

● Swedish public transport market. To be able to state the problem of the thesis it was                
necessary to gain an understanding of the Swedish public transport market. 

3.3 Research strategy 
 
“Strategies of inquiry are types of qualitative, quantitative and mixed methods designs that             
provide specific direction for procedures in a research design”(Creswell, 2009). There are            
three major research strategies: qualitative, quantitative and both of them combined, called            
mixed method(Ukessays 2013). Quantitative methods emphasises on numbers (quantities)         
which represent values and levels of theoretical constructs to explain how a phenomenon             
works. In contrast, the qualitative methods emphasises single case studies and try to gain a               
deeper understanding of the phenomenon rather than exploring it(Recker 2013). Quantitative           
data is most often collected with surveys(Recker 2013). This thesis was mainly conducted by              
a quantitative strategy to collect data from different regions, and supplemented with a             
qualitative strategy. This was considered a suitable method for collecting the necessary data.  

3.4 Research design 
 
“Research design is the blueprint for the collection, measurement, and analysis of            
data”(Recker, 2013). The aim of the thesis was to compare the user satisfaction between the               
different public transport applications in Sweden. An alternative public transportation          
application with features currently not available on the Swedish market was also tested. To              
collect information we utilized surveys, to conduct measurements we employed          
questionnaires with likert scale measurement(Allen & Seaman 2018). When designing a           
survey, there are some steps that needs to be followed, questionnaire design, design of              
question, administration of questionnaires, pilot experiment, as well as methods and tools to             
analyze the result. 
 
The thesis was also aimed at understanding how users of public transport in Sweden will               
perceive an integrated application for all public transport in the country. We could not employ               
surveys to understand such perceptions because such a system does not exist. Consequently,             
we found that a suitable method for such assessments will be "Think-Aloud", which is              
described in section 2.3. Therefore it was decided that a qualitative think-aloud test was               
necessary to test the user satisfaction of it.  

3.4.1 Survey 
 
When collecting quantitative data a survey is convenient in the sense that no contact is needed                
between the person answering and the researcher since the procedure can be handled             
electronically through a cloud-based survey software, which saves time and administrative           
work. The survey does not manipulate or interfere with the people participating, it collects              
data about the attitudes, or opinions of a big group of people(Recker 2013). There are some                
disadvantages as well, some groups of respondents are excluded. For people older than 70              
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about, 75% of the people are answering to survey. But one of the demographic groups that are                 
interesting, young men between 20 and 24, only 31% are answering surveys. This group is               
interesting for this research because it is believed by the authors that students are among the                
most traveling people in Sweden because of the simple reason that they rely heavily on the                
use of public transport due to their limited economic capabilities. One reason for the lack of                
people answering surveys might be the current more individualistic mindset in the society,             
people are wondering “what's in it for me?”(Eriksson, A & Lundgren,E, 2013). 
 
Questionnaire design 
 
Usually, when performing survey research the researchers pick a population of people which             
they consider interesting for the study. Everyone in the population should have the same              
possibility to answer the survey. The researchers randomize a sample out of the population to               
use in the study(Recker 2013). In the case of this study, the population is all of the people                  
using the Swedish public transportation applications.The selected population was limited to           
fit within the scope of the work. Instead of using a traditional population and sample, a                
spot-check of around 100 people was applied. The disadvantage of the spot-check is that it               
does not represent all of the people using the Swedish public transportation applications, but              
rather the ones participating in the survey, which could result in some demographic attributes              
being underrepresented or not represented at all. 
 
Design of questions 
 
To collect the quantitative data required for this thesis the questionnaire was constructed to              
give explanatory data. Recker(2013) describes explanatory data to be answers to questions            
asking “how” and ”why”. The survey was constructed of core questions to answer the              
research question, as well as support question to explain the result of the core questions. The                
core questions were about usability and therefore based on the five components of usability:              
learnability, memorability, efficiency, error rate, and satisfaction(Nielsen 2012a). Questions         
about cognitive load were also included, even though they treat user experience rather than              
usability. To be able to compare the user satisfaction of the different applications the              
participants were asked about their region, this way it was possible to evaluate the different               
applications based on the usability components and cognitive load across different region and             
applications.  
 
The Likert scale was applied on the survey. The Likert scale is a five-point scale giving the                 
participants the ability to pick an answer from the following anchors: (1) Strongly disagree,              
(2) Disagree, (3) Neutral, (4) Agree, (5) Strongly agree (Allen & Seaman 2018). The              
questions of the survey was ordinal which means that the participants grading the accuracy of               
a given statement depending on the agreement of the participant. This scale is useful when               
researching people's opinions on certain questions. Even though not every question in this             
thesis could be answered with this scale the researchers still thought that it was useful since                
the main focus is to understand people's opinions of the current system for public transport.               
No questions in the survey were mandatory which resulted in some question being             
unanswered. 
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Administration of questionnaire  
 
The questionnaire was web-based and compiled with the cloud-based survey software(Google           
forms), and accessed by the participants through a link. This was believed to be user-friendly               
for both the creator of the form and the respondents answering it. The link was distributed via                 
Facebook for everyone to access. The goal was to get at least 100 participants as soon as                 
possible. The survey was open from the 17/12-18 to the 8/1-19. 
 
Pilot experiment  
 
To validate the research design a pilot experiments is useful. Before the survey was              
published, it was sent out to a smaller preselected group of 7 people via Facebook messenger.                
After this group had answered the survey they provided the researchers with feedback on              
what could be better and what was good to keep. This way it was possible to see if the                   
questions were understood as intended and if it was necessary to add additional explanations              
and questions. 
 
When the pilot experiment was completed and the feedback was received, it was clear that               
some questions needed altering and that some questions needed to be added. The reason some               
questions needed to be altered slightly was that they were not understood as intended. It was                
necessary to add additional questions because the results of the pilot questionnaire were not              
able to provide enough data to answer the research question. 
 
Methods for Data Analysis  
 
To answer how the user satisfaction vary in the different public transport applications it is               
necessary to first analyze the data. This was done by looking at the user satisfaction of each                 
application individually. Rather than answering yes or no to the questions about usability, the              
answers are in the form of a number, from one to five, on a scale. The deviation needs to be                    
taken in consideration when analyzing the answers on each application, for example, the             
reason that the mean on one application would be 3 could be because only 2 people answered,                 
picking 1 and 5. Each application will be analyzed individually, with factors like answering              
rate and deviation taken into consideration. The data was presented in pie charts and tables.  

3.4.2 Think-aloud test  
 
The feature of the alternative public transportation application that was tested was to plan a               
trip between different regions with only using one integrated application, instead of using             
multiple application. The think-aloud method, which is explained in section 2.3, was            
conducted by employing a similar integrated application developed and used in public            
transport in The Netherlands(9292). The test was conducted with a think-aloud method. 
 
According to Nielsen(1993) the think-aloud-method may be considered the single most           
valuable usability engineering method.  
 
There are some significant benefits with the think-aloud test that are important for this thesis: 

● It is cheap. All you need is somewhere to meet, a notepad or recording device. 
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● It is flexible. You can perform it as simple or advanced as you like it. 
● It is easy to learn. The basics of the test could be learned in one day. 

(Nielsen  2012b) 
 
The downsides of the test are: 

● It is an unnatural situation for the participants to vocalize their thought which could              
make it hard to keep the monologue throughout the test. 

● Filtered statements. The participants might want to filter their thoughts to give a smart              
impression and might therefore not give a statement until the thought through the             
situation. 

● Biased using behavior. There is a risk within the communication between the            
researcher and the participants that the behavior might be affected by the researcher. 

● It does not cover all of the aspects of usability. 
(Nielsen 2012b) 

 
The test was done by letting the participants perform basic tasks related to planning trips with                
the help of public transportation applications, and then answering question regarding the            
result of the task, such as the number of transfers or fare price. First, the participants                
performed the tasks with the help of a folder on a smartphone, consisting of public               
transportation applications for different kind of regions in Sweden. Then they performed the             
same kind of tasks but within a Dutch context and with the 9292 application. The result of the                  
test was conducted through a set of comments. 
 
3.5 Literature review 
 
Most parts of the theory was collected by using the databases made available through the               
library of the University of Borås. The tool used to search was Google Scholar which was                
found to be the most convenient research tool by the authors, other research was found by the                 
help of brainstorming with the tutor. Both first- and second-hand data was collected in the               
previous research and theoretical framework. The search had no systematic strategy and            
resulted in a random sampling of papers.  

3.5 Reliability 
 
When a method can be repeated in equal settings and variables multiplied times and still get                
the same result, the method is considered to be reliable. Recker(2013) is using the example of                
measuring a person's weight to demonstrate reliability. An unreliable way of measuring your             
own weight would be to ask other persons to guess your weight while using a scale would                 
conclude the same weight each time you are stepping up on the scale, unless your weight                
would change between each weighings. “Reliability implies that the operations of a study can              
be repeated in equal settings with the same results”(Recker 2013). 
 

● Participants error. The factors that alter the way the participants perform(MeanThat           
2016). Since the survey was accessible at all time during the data collection period it               
was not possible to control when or how the participants answered it. Some of the               
participants may have been in a rush and did not put much thought in it. These factors                 
were impossible to control since the participants were unknown. The think-aloud test            
was performed during one day with all of the five participants, with the first one               
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starting at ten and the last one finishing at four. Due to the fact that the participants did                  
not perform the tests at the same time they might be affected by the mood of that time                  
during the day, e.g. people doing it at ten might be more energized than the one at                 
four. 

● Participant bias. The factor that alter the bias of the participants(MeanThat 2016). The             
survey was anonymous which was believed to increase the transparency of the            
participants since they did not have to feel uncomfortable with being honest. The             
questions were, as much as possible, asked without a biased agenda. It is harder to               
minimize those factors when performing the think-aloud test. Nielsen(2012b) talks          
about those factors as filtered statements where the participants might want to filter             
their thoughts to give a smart impression and might therefore not give a statement              
until they thought through the situation. Biased using behavior where the risk is within              
the communication between the researcher and the participants, which might affect the            
behavior of the participants. 

● Researcher error. The errors altering the interpretation of the researcher(MeanThat          
2016). The result of the survey was administered within Google forms which was             
useful when conducting the data. The risks of the researcher making errors are small              
since the process is automated. When performing the think-aloud test, the same factors             
mentioned in the participants errors were to be found. When performing all of the five               
tests within a day there is a risk that the researchers are not paying the same amount of                  
attention to each individual tests. 

● Researcher bias. The factors inducing bias in the collection of data(MeanThat 2016).            
Since there were no open ended question in the survey it is not possible to interpret it                 
in any other way. To some extent there is a risk of biasing when performing the                
think-aloud test due to it’s conversational nature.  

3.6 Validity 
When discussing the validity of a thesis there are three major factors that need to be argued                 
for. 
 
Construct validity, asks to what extent the thesis has measured what the researchers set out               
out to measure(MeanThat 2016). The researches of this thesis set out to investigate the user               
satisfaction of the current applications for public transport in Sweden. This was mainly done              
by investigating established components of usability and cognitive load through a survey.            
Measuring user satisfaction through a survey is a established method(Mollich), as well as the              
think-aloud test(Nielsen 2000).  
 
Internal validity. To achieve internal validity one needs to argue for the casual relationship              
chosen(MeanThat 2016). In this thesis the casual relationship is, if an application scores high              
in usability and cognitive load the user satisfaction of that application should be high as well. 
 
External validity asks if the thesis results can be generalised for other groups or places.In               
other words this factor is about the sampling of the respondents(MeanThat 2016). Since the              
respondents in the survey were selected as a spot check it is hard to argue that the results                  
would be the same if the survey was sent out to other respondents. When performing the                
think-aloud test Nielsen(2000) argues that there is no need to intervju more than five people               
when performing a think-aloud test since the results after that will be more or less the same. 
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4. Results 
 

This section will cover the results of the questionnaire and think-aloud test.           
 

 
To understand the context of the survey it is important to know the demography of the                
participants, shown in the table below.Regarding the occupation, retired and unemployed           
persons are heavily underrepresented. The majority of the participants are within the ages             
18-30, which makes the other age spans under represented. The number of participants using              
the different application significantly differs, which makes some application more represented           
than others. The applications with no participants are excluded from the result chapter.  

 Response rate Response rate% 

Gender  103 % of 103 

Male 52 50,4% 

Female 51 49,5% 

Other 0 0% 

Occupation 100 % of 100 

Student 51 51% 

Retired 1 1% 

Employed 48 48% 

Unemployed 0 0% 

Age 88 % of 88 

18-30 60 68,2% 

31-40 6 6,8% 

41-50 11 12,5% 

51-60 11 12,5% 

61-70 2 2,2% 

Region 100 % of 100 

Halland 16 16% 

Stockholm 32 32% 

Västra Götaland 35 35% 
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Uppsala 2 2% 

Södermanland 2 2% 

Kalmar 1 1% 

Skåne 5 5% 

Västmanland 2 2% 

Västerbotten 1 1% 

Norrbotten 2 2% 

Jämtland 1 1% 

Värmland 1 1% 

 
The charts below show how the participants agreed on them being comfortable with handling              
mobile devices in general(fig.1a), as well as how often they have to use multiple public               
transport application during one trip(fig. 1b). 
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4.1 General usability 
In the charts below, fig. 2a to fig. 2e, are the total summarized perceptions of the the surveyed 
population about usability attributes. Fig. 2a to fig. 2e represent perceptions about 
learnability, efficiency, memorability, error, and satisfaction respectively, in that order. The 
participants are agreeing on a scale from disagree strongly to agree strongly on the given 
attribute. The charts represent total summary result for all applications used by the surveyed 
population when planning and purchasing public transport tickets. 

 
 
By looking at the charts above, it can be seen that the majority of the participants either                 
agreed or agreed strongly with the usability componentes. The only exception is the error              
rate(fig. 2d) where 33,7% agreed or strongly agreed that the risk of making mistakes that               
could result in financial or timely costs. 

4.2 Variation in usability among the Swedish applications 
Even though the general usability is good within the applications, the usability varies within 
each application individually. The diagrams shown below describes the variation of answers 
between the different applications. The diagrams are divided into different parts on the scale 
from  disagreeing strongly to agreeing strongly with that certain usability component, as 
explained section 2.3. The x-axis tells the number of people, not the percentage, answering a 
certain way. While the y-axis tells the application. 
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Learnability 

 
The majority of the users either were neutral or agreeing with learnability of their 
applications. However Hallandstrafiken is the only application with a user that disagrees 
strongly with the statement about learnability, while almost half of them are neutral. Almost a 
third of the SL users agreed strongly on learnability. 
 
Efficiency 
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The majority of the users agreed. Almost a third of the users of SL were neutral. Almost 90%                  
of the users of Västtrafik either agreed or agreed strongly. More than a third of the users of                  
SL were neutral. 
 
Memorability 

 
Most of the users are either neutral or agreeing. None of the users of Kalmar länstrafik and                 
VL agreed or agreed strongly with the memorability, all of them were neutral. Half the users                
of Hallandstrafiken were neutral.  
 
Error 
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Most of the result on each application points toward agreeing or neutral. More than 40% of                
the users of Västtrafik either agreed or agreed strongly, while 37% disagreed or strongly              
disagreed. 34% of the users of SL disagree or disagreed strongly, while half of the users were                 
neutral. 
 
Satisfaction 
 

 
Most of the users either agree or agree strongly. All of the users of UL were neutral. Of the                   
users of Hallandstrafiken almost a third disagreed. 

4.3 Perceptions about cognitive load in the use of different public           
transport applications 
 
The charts below shows the general cognitive load of the participant, where fig.3a shows if               
the numbers of applications that have access to the user's bank account may be perceived as                
risky and hence increase stress. Fig.3b shows if changing through multiple applications            
during travel increases the stress of missing a transfer. Fig.3c shows if there is a lack of                 
information about which application to use when travel to a new region. 
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From looking at fig.3a, more than one quarter agrees or strongly agrees that the number of                
applications connected to the bank account increases the level of stress. Fig.3b shows that              
more than one third are stressed about missing their transfer due to using multiple              
applications. More than 40% agrees or agrees strongly that there is a lack of information               
regarding which application to use when traveling to a new region. 

 
4.4 Perceptions about integrated transport applications compared to        
individual applications  
To assess the level of user satisfaction of integrated public transportation applications in 
comparison the use of multiple applications across different region think-aloud a test was 
performed. The test was performed with five participants during one day. The participants 
were all students within the age of 24 to 26. The result of a think-aloud test is summarized in 
a set of comments. Those comments are presented in the table below.  
  

Type of comment Integrated application Non integrated applications 

What is working 
good? 

● It is easy to find the 
fares for the combined 
trips.  

● Time saving to not 
having to switch 
between applications. 

● Easy to get an overview 
of all the transfers. 

 

What could be better? ● Implementing a mobile 
ticketing function 

● Implementing the feature of 
purchasing tickets valid in different 
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● Less ads. regions. 
● Clarify which kind of ticket to 

purchase 

Cosmetic problem* - ● Time wasting to use one 
application for planning trip and 
another for ticketing. 

 
● The process of planning the trip 

does not save when switching to 
other applications. 

 
*a problem that stops the user for more than a minute 

 
As shown in the table above, the perceived advantage of an integrated application was the 
overview of the planning process where it was considered easy to find the combined fare as 
well as transfers. Even though using multiple applications when planning a trip the 
participants appreciated the ability of mobile ticketing within the Swedish applications, a 
feature missing in the non integrated application.  
 

4.5 Result analysis 
 
General usability analysis 
 
On learnability, efficiency, memorability, and satisfaction more than half of the people either             
agreed or agreed strongly. 33,7% agreed or strongly agreed on a high risk of error. The                
general usability is a good groundwork when exploring the usability of each application on a               
deeper level. 
 
Analysis of usability variations among the surveyed population 
 

● Learnability. The application with the highest learnability could be considered          
Sörmlands due the fact that 100% of the users agreed or agreed strongly. The fact that                
it is only two users should be taken in consideration. 11 of the users of SL agreed                 
while 12 agreed strongly, in total that is 71% of all of the users of SL. Of the users of                    
Västtrafik, 20 agreed, while 5 agreed strongly. This is 71% of all of the users of                
Västtrafik. There are some applications with only 1 user that has 100% on agreeing,              
they are Jämtlands Trafiken and Länstrafiken i Västerbotten. Except from this there is             
no significant difference. 
 

● Efficiency. Almost 90% agreed or agreed strongly of the users of Västtrafik. 
  

● Memorability. 13 users of Västtrafik agreed, while 10 agreed strongly, that is 65%             
percent of the users of Västtrafik. All of the users of Kalmar Länstrafik and VL are                
neutral. Except from this there is no significant difference. 
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● Error. The application with the highest rate of error is Västtrafik, where 40% either              
agreed or agreed strongly, while 37% disagreed or strongly disagreed. Half of the             
users of SL were neutral. Except from this there is no significant difference. 
 

● Satisfaction. The application with highest satisfaction is considered to be Västtrafik,           
where 29 users either agreed or agreed strongly, that is more than 80%. Except from               
this there is no significant difference. 

 
The individual usability of each application are to be taken in consideration both by each               
operator as well as the discussion regarding implementation of an integrated system. 
 
Analysis of General cognitive load results 
 
The users tends to be neutral towards cognitive load, however the agree and agree strongly               
sections are relatively high. This result put a light on the stress perceived of using different                
applications when traveling. It is something that could be taken in consideration when             
discussing a Swedish integrated system, rather than for each operator.  
 
Analysis of Integrated public transportation applications vs. non integrated results 
 
When performing the think-aloud test there were two things addressed by the participants             
which was found interesting for this thesis. The first one was the appreciation of the feature to                 
plan trips with multiple operators using an integrated system. This was considered time             
saving and giving the users a better overlook of the process of getting to their destination,                
something that was of importance in stressful situation of traveling. The other thing was the               
importance mobile ticketing within the application, a feature that was missing in the             
integrated application. The advantages, that could be used to push the current agenda for              
implementing an integrated system, were clarified by the think aloud test. Rather than             
measure the user satisfaction of each application it measure the user satisfaction of an              
integrated system.  
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5. Discussion 
 

This section will discuss the findings. 
 

 
The result of the general usability shown in fig.2a to fig.2e shows that user satisfaction of the                 
applications in general is good, with the exception of the error rate, where 33,7% agreed or                
agreed strongly with a high risk of errors. This is interesting considering the result of the                
question regarding general application skills(fig. 1a), where 47,1% of the participants agreed            
strongly that they felt comfortable with handling mobile devices in general. This implies that              
the reason for the risk lays within the applications rather than the users.  
 
Looking closer at the variation of usability between the different applications shows that there              
are some minor differences in perceived usability among the different attributes. Most of the              
responses were of the answers were neutral, which could be interpreted as room for              
improvements or nothing to complain about. It is hard to say what the reason for all the                 
neutral answer is, it can depend on a number of different things. It can be due to the fact that                    
sample population did not have any strong opinions about the applications, or just the fact that                
they were not fully satisfied with the applications but not dissatisfied either. All in all, the                
user satisfaction of each application meets the requirements of switching between multiple            
applications while traveling. From the result of the general cognitive load is to be seen that                
there is a significant stress of missing transfers due to use of different applications when               
traveling, having ones bank account connected to multiple application, and a lack of             
information about which application to use when traveling to a new region. This as well as                
the appreciation of an integrated application in the think-aloud test, and the current             
agenda(Riksdagen, 2017)(DN, 2019) calls for an integrated solution on planning trips with            
public transportation. 
 
A interesting finding from the think-aloud test was the demand for a mobile ticketing function               
within the application. This correlate to that mobile ticketing is widely spread in Sweden as a                
normalized way to purchase tickets(Elie et al., 2018). The demand for mobile ticketing is              
interesting due to the fact that the two integrated systems,The Netherlands and Hong Kong              
which were explained in section 2.2, are using chargeable contactless smart card as payment              
method rather than mobile ticketing. It could be understood that the Swedes are too used with                
mobile ticketing to consider a smart card instead. One could argue that the user satisfaction of                
mobile ticketing could be low or not even measured since one of the key requirements of                
usability can not be fulfilled. Accessibility to the service cannot be guaranteed considering a              
mobile device without internet connection cannot access the mobile ticketing service. 
The demand of mobile ticketing is something to take into consideration when creating an              
integrated application for public transportation in Sweden.  
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6.Conclusion 
 

This section  will cover what was concluded from this thesis. 
 

The purpose of this thesis is to explore the user satisfaction of Swedish public transport               
applications with a focus on usability. To achieve this objective a research question was              
formulated, thus ”How does user satisfaction vary between different public transport           
applications?” 
 
The predominant method employed to answer the question was a quantitative method in the              
form of a survey which was supplemented with a think aloud test. The main results following                
the method was that the user satisfaction is in general high but that there are incentives in the                  
form of cognitive load for a integrated application. The conclusions presented in the             
following section and future work are based on further analysis of the results. 
 
On a national level the public transport applications got relatively good remarks on all the               
different usability components. Although most of the components had almost a third of the              
participants answering that they were neutral which can be interpreted as a reason for              
improvement. This might be interesting for one of the stakeholders mentioned earlier in the              
thesis, the operators in charge of the applications. It depends on how they would interpret the                
neutral section of each application. 
 
When looking at the applications individually one can see that all the applications got good               
remarks, however it is also possible to see that some applications had a bit lower remarks than                 
others but no bid differences. The reason for this can be due to a number of things, but the                   
researchers believe that the biggest reasons are that all the applications do not have the same                
amount of participants and the fact that not all applications were made the same. Although               
one application sticks out as a little bit better than the others, and that application is                
Västtrafik. This application had the best results on most of the different usability components,              
although it also had the highest error rate, the reason for this is unknown. This can also be                  
interesting for the operators handling the different applications, they can either be satisfied             
with their application as is since they are interpreted as good or they can see exactly on what                  
points they can improve their applications a little bit.  
 
The results of the think aloud test showed that the participants liked an integrated application               
more than the way it is i Sweden today. One important thing to note though is that the                  
integrated application did not support any mobile ticketing which is important to the Swedish              
commuters. If such an application were to be developed in Sweden it would have to include a                 
mobile ticketing feature to be accepted as a good application. This result can be useful for                
both the operators and for the discussion about implementing an integrated application in             
Sweden.  
 
The conclusion and answer to the research question that can be drawn based on the result of                 
this thesis is that the user satisfaction does not differ significantly between the public              
transport applications in different Swedish municipalities. 
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7. Further Research 
 

 
This chapter will discuss what researchers needs to have in mind when researching this              
subject further. 

 
When researching this subject further it may would be wise to firstly look at the things that                 
could be improved to get better results. The biggest difference that should be considered is the                
sample population. If possible it would be good to get the same amount of respondents from                
all the different municipalities in Sweden so that they all can be represented equally. If there                
is resources available it would also be good to conduct interviews with people from each               
municipalities to get a deeper understanding for why they think they way that they do.  
 
Since technology is always evolving and there is an agenda pushing towards an             
implementation of an integrated public transportation system, there is an possibility that the             
current solution will be changed in the future. Therefore it may be interesting to see what the                 
attitudes are towards such an integrated solution on a bigger scale before it gets implemented. 
 
  

31 



8. References 
 
9292. About 9292. 
https://9292.nl/en/about-9292 
[2019-01-26] 
 
Abran, K., Khelifi, A., Suryn, A. (2003). Usability Meanings and Interpretations in ISO             
Standards. 
https://link.springer.com/content/pdf/10.1023%2FA%3A1025869312943.pdf 
[2019-01-26] 
 
Allen, E. & Seaman, C. (2018). Statistics Roundtable: Likert Scales and Data Analyses. 
http://asq.org/quality-progress/2007/07/statistics/likert-scales-and-data-analyses.html 
[2018-09-22]. 
 
Bartin, B., Ozbay, K. and Yang, H. (2018). 
Evaluation framework for mobile ticketing applications in public transit: a case study. 
https://www.researchgate.net/publication/328047865_Evaluation_Framework_for_Mobile_Ti
cketing_Applications_in_Public_Transit_a_Case_Study 
[2018-11-23] 
 
Creswell, J.W. Research Design: Qualitative, Quantitative, and Mixed Methods Approaches. 
3rd edn. Sage, Thousand Oaks (2009) 
 
Di Pietro, L., Guglielmetti Mugion, R., Mattia, G., Renzi, M. and Toni, M. (2015). The 
Integrated Model on Mobile Payment Acceptance (IMMPA): An empirical application to 
public transport. Transportation Research Part C: Emerging Technologies, pp.463-479.  
https://www.sciencedirect.com/science/article/pii/S0968090X15001722. 
 
Dagens Nyheter. (2019). Nationellt system för kollektivtrafik införs. 
https://www.dn.se/nyheter/sverige/nationellt-system-for-kollektivtrafik-infors/ 
[2019-01-26] 
 
Eile, P., Frithiof, J., Drake av Haglesrum, E., Liljeblad, J. and Rugira, A. (2018). Hur 
resenärer kan motiveras till användandet av mobila enkelbiljetter i kollektivtrafiken. 
http://orion.lnu.se/pub/education/course/2IK400/vt18/docs/examination/rapporter/Grupp2.pdf 
 
Eriksson, A. & Lundgren, E. (2013). Vem vill svara på enkäter? 
http://www.medarbetarportalen.gu.se/News/gu-journal/arkiv/2013/nummer-6- 
13/enkattrotthet-/?skipSSOCheck=true 
[2018-10-23] 
 
ITS(2015). ITS för Enkel planering, Enkel betalning, Enkel resa!. 
http://its-sweden.se/itshp/wp-content/uploads/2016/06/Färdplan-Kollektivtrafik_Utkast.pdf. 
[2018-10-08] 
 

32 

https://9292.nl/en/about-9292
https://link.springer.com/content/pdf/10.1023%2FA%3A1025869312943.pdf
http://asq.org/quality-progress/2007/07/statistics/likert-scales-and-data-analyses.html
http://asq.org/quality-progress/2007/07/statistics/likert-scales-and-data-analyses.html
https://www.researchgate.net/publication/328047865_Evaluation_Framework_for_Mobile_Ticketing_Applications_in_Public_Transit_a_Case_Study
https://www.researchgate.net/publication/328047865_Evaluation_Framework_for_Mobile_Ticketing_Applications_in_Public_Transit_a_Case_Study
https://www.sciencedirect.com/science/article/pii/S0968090X15001722
https://www.dn.se/nyheter/sverige/nationellt-system-for-kollektivtrafik-infors/
http://orion.lnu.se/pub/education/course/2IK400/vt18/docs/examination/rapporter/Grupp2.pdf
http://its-sweden.se/itshp/wp-content/uploads/2016/06/F%C3%A4rdplan-Kollektivtrafik_Utkast.pdf


Lidestam, H., Johansson, A., Pyddoke, R. (2016). 
Kontraktsformer och deras inverkan på svensk kollektivtrafik: En kunskapsöversikt 
http://www.k2centrum.se/sites/default/files/fields/field_uppladdad_rapport/kontraktsformer_o
ch_deras_inverkan_pa_svensk_kollektivtrafik_k2_2016_3.pdf 
 
Calabrese, M. L. (2013). Smart mobility: the cases of Hong Kong And The Netherlands. 
GSTF Journal of Engineering Technology. 
http://dl6.globalstf.org/index.php/jet/article/view/61/54. 
 
MeanThat(2016). 3.11 Validity and Reliablity of Research 
https://www.youtube.com/watch?v=2fK1ClycBTM 
[2019-01-28] 
 
Molich, R. (2002). Webbdesign med fokus på användbarhet . Lund: Studentlitteratur. 
 
Nielsen, J. (2000). Why You Only Need to Test with 5 Users 
https://www.nngroup.com/articles/why-you-only-need-to-test-with-5-users/ 
[2019-01-23] 
 
Nielsen, J. (2001). Usability Metrics. 
https://www.nngroup.com/articles/usability-metrics/ 
[2019-01-07] 
 
Nielsen, J. (2012a). Introduction to usability. 
https://www.nngroup.com/articles/usability-101-introduction-to-usability/ 
[2018-12-13] 
 
Nielsen, J. (2012b). Thinking aloud: the #1 usability tool.  
https://www.nngroup.com/articles/thinking-aloud-the-1-usability-tool/ 
[2018-12-13] 
 
Norman, J. & Nielsen, J. (2016). The Definition of User Experience (UX). 
https://www.nngroup.com/articles/definition-user-experience/ 
[2019-01-12] 
 
Paas, F., Renkl, A. and Sweller, J. (2003). Cognitive Load Theory and Instructional Design: 
Recent Developments. Educational Psychologist, 38(1), pp.1-4. 
https://doi.org/10.1207/S15326985EP3801_1 
 
Recker, J.(2013). Scientific Research in Information Systems: A Beginner's Guide. Berlin: 
Springer-Verlag. 
https://pingpong.hb.se/courseId/22640/node.do?id=14585798&ts=1527581587030&u=96251
7145 
 
Riksdagen(2017). Modernisera kollektivtrafiklagen. 
https://www.riksdagen.se/sv/dokument-lagar/dokument/motion/_H5022108 
[2019-01-23] 
 

33 

http://www.k2centrum.se/sites/default/files/fields/field_uppladdad_rapport/kontraktsformer_och_deras_inverkan_pa_svensk_kollektivtrafik_k2_2016_3.pdf
http://www.k2centrum.se/sites/default/files/fields/field_uppladdad_rapport/kontraktsformer_och_deras_inverkan_pa_svensk_kollektivtrafik_k2_2016_3.pdf
http://dl6.globalstf.org/index.php/jet/article/view/61/54
https://www.youtube.com/watch?v=2fK1ClycBTM
https://www.nngroup.com/articles/why-you-only-need-to-test-with-5-users/
https://www.nngroup.com/articles/usability-metrics/
https://www.nngroup.com/articles/usability-101-introduction-to-usability/
https://www.nngroup.com/articles/thinking-aloud-the-1-usability-tool/
https://www.nngroup.com/articles/definition-user-experience/
https://doi.org/10.1207/S15326985EP3801_1
https://pingpong.hb.se/courseId/22640/node.do?id=14585798&ts=1527581587030&u=962517145
https://pingpong.hb.se/courseId/22640/node.do?id=14585798&ts=1527581587030&u=962517145
https://www.riksdagen.se/sv/dokument-lagar/dokument/motion/_H5022108


Transportstyrelsen(2018). Kollektivtrafik. 
https://www.transportstyrelsen.se/sv/vagtrafik/Yrkestrafik/Kollektivtrafik/ 
[2018-09-25] 
 
Ukessays(2013). Types of research strategies. 
https://www.ukessays.com/essays/estate-management/research-strategies.php 
[2019-01-09] 
 
Whitenton, K. (2013). Minimize Cognitive Load to Maximize Usability. 
https://www.nngroup.com/articles/minimize-cognitive-load/ 
[2019-01-12] 
 
 
 
 
 
 
 
 

 

  

34 

https://www.transportstyrelsen.se/sv/vagtrafik/Yrkestrafik/Kollektivtrafik/
https://www.transportstyrelsen.se/sv/vagtrafik/Yrkestrafik/Kollektivtrafik/
https://www.ukessays.com/essays/estate-management/research-strategies.php
https://www.nngroup.com/articles/minimize-cognitive-load/


9. Appendix 
 
Appendix A. Questionnaire form. 
 
Question 1: Gender? 

Male 

Female  

Other 
 
 
Question 2: Age? 

 
 
 
Question 3: Occupation? 

Student 

Unemployed 

Retired 

Working 
 
 
Question 4: From which region are you(Which application are you mainly           
using)? 

(List with all regions in Sweden with connected applications) 

 
 
 
Question 5: What kind of ticket are you usually purchasing when traveling            
with public transportation? 

Period ticket 

One way ticket 

Chargeable ticket 
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I do not travel with public transportation 
 
 
Question 6: How many different applications regarding public transport do          
you have installed on your mobile device? 

0 

1 

2 

3 

4 or more 
 
 
Question 7: Where in your phone are the public transport applications           
located? 

On the homescreen  

Dock                       

Folder                     

Application box      
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Question 8: Do you ever travel with public transport to a destination which             
are using a different operator than the one used in your region? 

Never 

At least once a year 

At least once every half year 

At least once every month 

At least once every week 

At least once a day 
 
 
Question 9: I feel comfortable with using mobile devices in general 

Strongly disagree 

Disagree 

Neutral 

Agree 

Strongly agree 
 
 
Question 10:I feel that it is easy to perform basic functions such as travel              
planning and ticket purchasing the first time i use a new application for             
public transport 

Strongly disagree 

Disagree 

Neutral 

Agree 

Strongly agree 
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Question 11: I can perform basic tasks in a public transport app in a short               
time after using it regularly for some time 

Strongly disagree 

Disagree 

Neutral 

Agree 

Strongly agree 
 
 
Question 12: I can perform basic tasks in a public transport app quickly             
even after not using it for a while 

Strongly disagree 

Disagree 

Neutral 

Agree 

Strongly agree 
 
 
Question 13: I think the risk of making mistakes in the applications that can              
result in financial or time costs is big 

Strongly disagree 

Disagree 

Neutral 

Agree 

Strongly agree 
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Question 14: I think the design of my most used public transport app is              
satisfying to me when it comes to managing and navigate through the app  

Strongly disagree 

Disagree 

Neutral 

Agree 

Strongly agree 
 
 
Question 15: The number of public transport app that are connected to my             
bank account affects my perceived safety negatively 

Strongly disagree 

Disagree 

Neutral 

Agree 

Strongly agree 
 
 
Question 16: I consider 5.55 seconds to open an application a long time 

Strongly disagree 

Disagree 

Neutral 

Agree 

Strongly agree 
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Question 17: I am aware of how much I am paying in data expenses when               
purchasing a ticket via a public transportation app 

Strongly disagree 

Disagree 

Neutral 

Agree 

Strongly agree 
 
 
Question 18: I have considered uninstalling apps on my mobile device due to             
a decrease of the devices response time 

Strongly disagree 

Disagree 

Neutral 

Agree 

Strongly agree 
 
 
 
Question 19: I have considered uninstalling apps on my mobile device due to             
lack of storage space  

Strongly disagree 

Disagree 

Neutral 

Agree 

Strongly agree 
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Question 20: Changing from one to another public transport app while           
traveling increases the stress of missing my transfer 

Strongly disagree 

Disagree 

Neutral 

Agree 

Strongly agree 
 
 
Question 21: There is a lack of information regarding which operator to use             
when I am entering a new region 

Strongly disagree 

Disagree 

Neutral 

Agree 

Strongly agree 
 
 
Appendix B. Questionnaire for think-aloud test 
 

Sweden 
1. You are at Järntorget(bus stop) in Gothenburg and are traveling to Malmö 

Dammfri(bus stop) in Malmö, you need to be there no later than 16:30 on the 
24/1-2019. 

2. Name the applications needed to get to your destination. 
3. At what time do you need to start your journey? 
4. How many transfers will there be on your journey? 
5. What will the total cost of the journey be? 
6. From Malmö Dammfri(bus stop) you are going to Dammtorp, Nacka(bus stop) in 

Stockholm the day after, 25/1-2019.  
7. Name the applications needed to get to your destination. 
8. You can take the bus no earlier than 9:30 from Dammfri (bus stop), what is the 

earliest time you can arrive at your final destination, Dammtorp Nacka (bus stop)? 
9. How many transfers will there be on your journey? 
10. What will the total cost of the journey be? 
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The Netherlands (the applications is already downloaded 9292) 

1. You are at Amstel Amsterdam(station) and need to be at Rotterdam 
Blaak(station) no later than 16:30 on the 24/1-2019. 

2. At what time do you need to start your journey? 
3. How many transfers will there be on your journey? 
4. What will the total cost of the journey be? 
5. From Rotterdam Blaak(station) you are going to Schiphol(station)  the day after, 

25/1-2019. The earliest you can leave Blaak (station) is 9:30. 
6. What is the earliest time you can arrive at Schiphol (station)? 
7. How many transfers will there be on your journey? 
8. What will the total cost of the journey be? 

 
Appendix C. Questions asked after think-aloud test 
 

1. What should the applications be able to do and what how should they 
look?(Expectations) 
 

2. Did you feel that you could understand the applications? Du have an understanding of 
how the other unused parts work without using them? 
SJ: 
SL: 
Skånetrafiken: 
Västtrafik: 
9292: 
 

3. Did the links/buttons do what you expected them to do? 
SJ: 
SL: 
Skånetrafiken: 
Västtrafik: 
9292: 
 

4. What mistakes were made and how could the application be designed differently to 
avoid them?  
SJ: 
SL: 
Skånetrafiken: 
Västtrafik: 
9292: 
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5. What country had the best solution for public transport? What pros and cons can you 
see with each solution?  
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