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The article presents the expectations and needs of urban public transport customers in
terms of obtaining up-to-date information about the possibility of reaching a specific desti-
nation using an available means of public transport. The main aim of the article is to analyze
the usability of websites and applications for urban transport customers. The research was in
the form of a case study and was limited to the Poznan agglomeration. Both heuristic research
and survey research were selected to assess customer satisfaction in the study. Webpages and
mobile applications were taken into consideration since either could be chosen by the users
to acquire information about public transport systems. The research was based on the model
of usability, including group as well as elementary criteria.

Compared to previous studies, it can be concluded that the user ratings for particular
groups of criteria were more diverse. This may have resulted from different expectations, but
also from users’ previous experience of the currently available applications. In addition, it
was claimed that website authors overload websites with information that is of secondary
importance to customers, making it difficult for them to access crucial information. Some of
the changes focused primarily on improving the aesthetics and visual attractiveness of the
webpages. Moreover, some mobile apps are not fully developed and updated on an ongoing
basis. In addition, users noted that subsequent modifications in the developed applications do
not necessarily lead to an increase in the usability of the services.

Keywords: public transport, usability, application

1. INTRODUCTION

The considerable use of computers has resulted in an increased interest in the
issues of human-computer interaction (HCI). The term has been used since the 1980s
and is now defined as “a field of science that studies the design and use of computer
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technology” and concentrates “on interfaces between people and computers and how
to design, evaluate, and implement interactive computer systems that satisfy the
user” (HCI, 2020). HCI combines a series of processes and activities carried out by
a human to perform a specific task and communicate with a computer. Communica-
tion is two-way and consists of entering data as well as getting feedback via the user
interface. The development of websites and then web applications has made them an
important object of research within HCI. The same was true when mobile devices
became widespread.

In recent years, there seems to have been a more prominent development of mo-
bile technologies compared to websites. However, in many applications both tools
are used in parallel at the same time. The use of a specific tool depends on many
factors, including where one is located, access to the device and convenience of use.
In addition, access via mobile devices makes it possible to search for the information
one needs in places where using a computer is difficult or even impossible. It is also
common to choose a smartphone over a computer as it is always ready for use. In
addition, regardless of the choice of device, thanks to the constant development of
mobile network infrastructure, we can access the Internet almost anywhere.

Internet services are becoming progressively more developed and give more and
more opportunities for web applications. In many cases, it is also possible to use
databases or automatically updating data based on information from devices or meas-
uring instruments, where human intervention is not necessary or could cause a delay
in providing the information. This also applies to tracking the location of objects in
real time.

Mobile applications and websites for public transport customers are also being
developed. Originally, information on scheduled routes was placed on websites in
a form similar to that posted at stops. Mobile applications initially developed in the
same direction. They mainly contained information about the routes of individual
lines, as well as stops and departure times. An Internet connection was used by the
applications to display advertisements rather than news about the services of public
transport. Applications for finding the most favorable connection were based on
a static database of departures and travel times on individual routes.

The use of the long-known vehicle tracking technology to disclose the location
of a means of transport has significantly increased the possibilities of enhancing the
functionality of applications and websites prepared for public transport operators.
Since tracking requires real time data updates, the importance of a continuous and
steady connection to the Internet has grown and, as a result, the use of mobile devices
has increased. It is also possible to search for alternative routes or means of transport,
taking into account the current location of vehicles and their expected arrival at
a specific stop.

Increased functionality encourages more and more people to use websites and
applications created specifically for mobile devices. However, the use of websites
and mobile applications is not always easy and intuitive. The various levels of the
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technological literacy of potential users, as well as limitations relating to their disa-
bilities and older age, should in turn force the adaptation of websites to varied needs.
One crucial aspect of such adaptation is how information is presented and user ex-
pectations are important in the shaping of this.

The aim of this article is to analyze the usability of websites and applications
intended for public transport users. The research was conducted using the agglomera-
tion of Poznan as an example, although some applications for mobile devices can be
used in many locations. Therefore, it should be emphasized that the research is
a case study.

The authors had previously analyzed websites relating to public transport in the
Poznan agglomeration, but at that time monitoring of the location of public transport
vehicles was not available. The new possibilities did not have a significant impact
on the basic websites of operators, but there was a development of applications for
mobile devices using the new technology. It was decided that research would be
continued in relation to websites but this would be supplemented with applications
for mobile devices.

The article presents the results of usability studies based on user assessment em-
ploying a model developed during a previous study. These assessments were supple-
mented by interviews with users conducted after the survey. The purpose of the re-
search was to discover whether the analyzed websites and mobile applications met
the needs of the users. The conclusions of the research were based on the opinion of
the surveyed users with regard to easiness of use, comprehension, integrity, ade-
quateness, using fastness, self-descriptiveness, ease learning of use, accessibility, error
tolerance, usefulness and aesthetics.

2. USABILITY

2.1. Usability definitions

Human Computer Design, as mentioned earlier, is the study of the interaction
between humans and computers. “HCI overlaps user-centered design, Ul, and UX to
create intuitive products and technologies” (Fawcett, 2021).

In the literature, the word ‘usability’ is often used interchangeably with the terms
‘quality in use’ or ‘ergonomic quality’. Jacob Nielsen contributed to the populariza-
tion of the term usability. Nielsen (1993; 2012) defines usability as “a quality attrib-
ute that assesses how easy user interfaces are to use”. Usability is the sum of product
characteristics that make software efficient, understandable, and easy to learn and
use”.

Another well-known definition is the one contained in the international standard
ISO 9241. According to this definition, usable quality is “effectiveness, efficiency
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and satisfaction with which specified users achieve specified goals in particular en-
vironments” (ISO 9241-210, 2019).

Other authors also equate usability with ease of learning, effectiveness in use and
providing a pleasant experience to the user (compare with Preece et al., 2002) and
(Bevan, 1999). More recent definitions do not contribute significantly to the meaning
of usability. In any case, elementary components are analyzed and tested to evaluate
usability (compare with Hankiewicz & Prussak, 2007).

When analyzing usability, the fact that users have previously used visited other
websites and applications and have had diverse experiences is not taken into account.
It differs from User Experience, which can be defined as “the experience the product
creates for the people who use it in the real world” (Garrett, 2011). The 1ISO 9241-210
standard also defines User Experience as a “person’s perceptions and responses re-
sulting from the use and/or anticipated use of a product, system or service” (ISO
9241-210, 2019).

Thus, User Experience is a broader concept than usability (Norman and Nielsen,
2021). The term also describes what happens when using a product and how it affects
the user's feelings and emotions.

Furthermore, it can be observed that the development of web application evalua-
tion is moving towards the evaluation of Actual Usability and Actual User Experi-
ence. Relationships between Quality in Use, Actual Usability, and Actual User Ex-
perience are presented by Lew, Olsina and Zhang (2010). However, the use of many
concepts with a similar meaning and, for many, hard-to-see differences can displace
the term usability from common awareness.

2.2. Usability evaluation

The following methods dominate website research:

— expert tests carried out in the form of heuristic evaluation (Nielsen, 2000),

— inspection and reviews using checklists conducted to verify the degree of com-
pliance with the requirements contained in the list; this activity is increasingly
referred to as an audit (Hollingsed & Novick, 2007),

— comparison, allowing the selection of a solution from several alternatives or
checking whether the modernization of the website has brought the expected re-
sults (Sikorski, 2010).

Each of these methods, of course, has its advantages and disadvantages. It may
also be the preferred method in certain situations.

User evaluation for websites and, in the case of pre-tests, potential users is usually
highly valued. However, in this case, the number of users participating in such eval-
uations is not a decisive factor, but rather the precision in formulating assessments
(compare with Krug, 2013). Good results can be achieved if the evaluation process
is preceded by the users’ performance of specific tasks relating to the basic function-
ality of the website being tested (compare with Hankiewicz & Prussak, 2007).
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In some cases, the methods may be combined with each other. For example,
a comparative study can be performed by both experts and users. In any case, the re-
search process should be well thought out to minimize the element of randomness. An
example here may be a relatively precise comparative method, where the order in
which pages are evaluated by the user may influence the results obtained (Hankie-
wicz & Prussak, 2007). To illustrate the basic evaluated components, the usability
and quality in use website evaluation model is presented (Figure 1).
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Fig. 1. Usability and quality in use website evaluation model (Prussak & Hankiewicz, 2008)

Even when using a reliable user assessment, the needs of the elderly, people with
disabilities and those with certain health conditions may not be taken into account.
Therefore, it is worth adapting to WCAG 2.0 (Web Content Accessibility Guide-
lines), i.e. guidelines on facilitating access to content published on the Internet

(WCAG, 2018).
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Applications for mobile devices used for public transport do not differ signifi-
cantly from those used for other purposes. However, it is worth mentioning some
examples of how to test analogous applications. A typical approach is for users to
perform specific tasks. However, the methods of assessment are more diverse. For
example, in research carried out at Aachen University (Habermann et al., 2016), the
data was assessed descriptively. The report included ease of navigation and out-
comes on the perceived interface quality. In order to correctly assess the usability of
web and mobile applications, a wide variety of methods can be used. One such
method could be the usage of software evaluation tests conducted with the think-
aloud method (Schéfer et al., 2021). The most commonly employed usability metrics
for public transport applications are: satisfaction (top of the list), followed by ease
of use and efficiency, and then learnability. At the end of the list is usefulness, errors
occurring during use, accuracy and consistency (Hussain et al., 2017).

3. RESEARCH

3.1. Research methodology

User evaluation was the basic way of analizing both the website and the applica-
tions for mobile devices. 120 people young people aged 18 to 25 participated in the
study. The research method consisted of a usability assessment based on a previously
developed hierarchical structure (compare Hankiewicz & Prussak, 2007). According
to this method, the superior criterion — usability — is subordinated to group criteria,
comprising elementary criteria. Therefore, fulfillment of the elementary require-
ments affects fulfillment of the group criterion.

The list of group criteria in the form of the following features was retained, con-
sistent with previous research (Hankiewicz & Prussak 2007) (Hankiewicz & Lasota,
2015):
— easiness of use,

— self-descriptiveness,
— ease learning of use,
— usefulness,

— aesthetics,

— using fastness,

— integrity,

— accessibility,

— comprehension,

— error tolerance,

— adequateness.
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easiness of navigation

Easiness of use

simplicity of composition
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graphical diversity

abilities of use individualisation

Error tolerance

auto error correction

dialog protection against rash and irreparable actions

possibility of dialog data modification before final confirmation

Comprehension

comprehension of content, used words and concepts

comprehension of sighs and symbols

comprehension web page organization

clarity of navigation among elements of website

Using fastness

fastness of finding the indispensable information

fastness of preparing registrations (in case of dialog)

Usefulness

usefulness of contentto needs

usefulness of proposed ways of use (navigation)

Adequateness

suitability to the task

completeness (connected with user goal achievement)

agreement of contentwith real way the conduct

up-to-dateness

Accessibility

easiness of access to website

easiness of access to information an site

easiness of access to help

Ease learning of use

easy learning how to use the website

speed of learning how to use the website

Self-descriptiveness

logicalness, order, clearness of structure

user’s support by definitions and comments

indication of links

showing messages indicating status of the task

Integrity

integrity of elements

integrity with others connected (similar) websites

Aesthetics

visual order, composition balance

colour harmony

Fig. 2. Hierarchic model of website usability (Hankiewicz & Prussak, 2007)

Figure 2 shows the hierarchical model of website usability used in the research.
In the survey version, the elementary criteria visible on the right took the form of
questions that the users answered. For example, for the group criterion easiness of use,
the list of questions was as follows:
— Is the website easy to navigate?

— Is the site too complex?

— Is the page legible, taking into account the size of the characters, the typeface, etc.?
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— Does the graphic diversity of the website help in its use?
— Can the page be adjusted to your needs?

The respondents were selected from the group of people who use the selected
website and mobile applications.

3.2. Research results

A summary of the evaluation results for individual group criteria for the mpk.poz-
nan.pl website, which is the official website of the public transport operator in Poznan,
is presented in Figure 3. Based on these results, it can be concluded that relatively good
results were obtained for Easiness of use, Integrity and Ease learning of use, and
weak for Accessibility, Using fastness, Self-descriptiveness and Error tolerance.
A certain discrepancy in the answers obtained confirmed the different expectations
of users, as well as minor variation in the understanding of the elementary questions.
An example is the difficulty in interpreting questions regarding the Error tolerance
category, which was confirmed in the interviews. The problem was that the choices
made when using the surveyed website were not of a transactional nature, so there
was no need to undo user choices. Therefore, it is worth noting that questionnaire
research should be verified by collecting comments from the respondents.

Easiness of use

Error tolerance

Self-
descriptiveness

use

Accessibility Adequateness

Fig. 3. Results for mpk.poznan.pl WEB service evaluation (authors’ own elaboration)
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After the assessments were made based on the questions concerning the elemen-
tary criteria, interviews with the users were carried out. The following comments
were dominant among the comments concerning the examined website:

— news updates interfere with using the basic functions of the website,

— irritating (aggressive) colors,

— bright colors,

— the page is dominated by a slideshow, which is not important for the functionality
of the page,

— illegible and disordered page organization,

— trouble finding the timetable, which is the most important part of the website,

— no monitoring of the location of vehicles directly on the site.

Summarizing the above comments of the users, it can be said that most of the im-
perfections could be improved with a minor correction of the website. This is the case
when changing colors and changing the proportions between the presented content. The
link to the timetable could also be easily highlighted. On the other hand, “unclear
and disorderly organization of the page” requires a more thorough analysis. The lack
of vehicle position monitoring could be solved by linking to an external service.

The second part of the research was to analyze the applications for mobile de-
vices. This was particularly important due to the possibility of tracking the location
of the means of transport in real time. The advantages of this system are visible when
we can check this position anywhere.

Two mobile applications “czynaczas” (Figure 4) and “Gdzie ta bimba” (Figure 5)
were selected for the study. The selection was based on the popularity of the appli-
cations within the research group.

The main features of the “czynczas” application are:

— avehicle location map,

— the ability to select a stop on the map,

— the ability to select a vehicle on the map,

— the ability to search for stops and vehicles,

— real-time notifications regarding the functioning of public transport,
— avirtual version of the dynamic timetable,

— detailed information about the vehicle.

The evaluation of the applications for mobile devices was carried out based on
the same method. The results obtained seem to be less unambiguous compared to
those obtained for the website.

For the “czynaczas” application, a very good result was obtained for the Aesthet-
ics category and good results for Self-descriptiveness, Ease learning of use, Useful-
ness and Easiness of use. The worst result was obtained for the Accessibility cate-
gory. Other categories received average marks.

On the other hand, the results from the application “Gdzie ta bimba” were sur-
prising due to the evenly distributed average ratings in most categories. Slightly
higher scores were found for Ease learning of use, Easiness of use and Usefulness.
Accessibility and Adequateness were the weakest.
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Fig. 5. An example screenshot of the ,,Gdzie
ta bimba” application (authors’ own elabo-

Fig. 4. An example screenshot of the
ration)

“czynaczas” application (authors’ own
elaboration)

In the case of both the evaluated applications, the users pointed to their limited
functionality. This made it difficult to make such an accurate assessment. In the in-
terviews, it was found that both applications correctly fulfilled the basic function —
they gave information regarding the location of the public transport vehicle. How-
ever, the color composition for the application “Gdzie ta bimba” was assessed neg-

atively.
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Easiness of use

W Czynaczas

Self-. Using fastness Gdzie ta bimba

Accessibility Adequateness

Fig. 6. Results for mobile application evaluation (authors’ own elaboration)

The need to answer so many questions in the survey might be considered burden-
some to some extent, but it was meant to be used as a basis for analyzing the features
of the website and the applications for mobile devices. The opinions formulated after
completing the questionnaire may be considered very valuable, because they took
into account more aspects than those that were formulated at the beginning. Usually,
these opinions are not appreciated by researchers.

4. CONCLUSIONS

Analysis of the features of public transport services that determine their efficient
use when searching for necessary information seems to be crucial for their improve-
ment. To sum up, it can be said that although it is difficult to list all the features that
determine the usability of these websites, it is certainly possible to distinguish a cer-
tain set of key characteristics.

Based on observations and research, it can be concluded that some websites are
overloaded with information that is not adequate to the needs of public transport
users. These include, among others, information about employment offered by
transport companies. The shortage of employees means that information about em-
ployment opportunities dominates the presented websites. This sometimes makes it
difficult to access relevant information, therefore, it might be advisable to separate
the job offers section in some way within the site.
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In the case of applications for mobile devices, especially those of a commercial
nature, advertisements become a problem when they obscure informational ele-
ments. Such a situation was observed in the free version of the application in this
study, probably in order to persuade the user to purchase its full version. However,
in the research group there was no interest in purchasing the application, the func-
tionality and usability of which was difficult to assess.

It was also observed that subsequent modifications of websites and applications
often lead to an improvement in visual attractiveness without increasing the quality
of use. In such cases, the first impression of users is positive, but long-term use re-
veals their shortcomings. User comments should be taken into consideration by web-
site and application development teams more often than they are at the moment.

An analysis of the characteristics of websites and applications for mobile devices
relating to public transportation systems enables selection of the right tool for users’
needs. However, their efficient operation when searching for necessary information
seems to be crucial. The obtained results indicated the strengths and weaknesses of
the websites and applications for mobile devices, providing the opportunity for fur-
ther improvement.

Summarizing the research results presented in the previous chapter, it should be
stated that the level at which users' expectations were met differed for individual
criteria. Nevertheless, it can be concluded that the tested applications met the needs
of the users. It should be noted that since applications for mobile devices compete
with each other, their improvement is important for retaining existing users, as well
as attracting new ones.

Due to the real-time nature of public transport data, it is expected that the number
of users of applications for mobile devices will increase. So, too, will the number of
older users and users with disabilities, for whom minor imperfections in the quality
of use, noticed by able-bodied users, may be a significant barrier.

For these reasons, it is necessary to conduct further research, taking into account
people of different ages and with different disabilities.
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UZYTECZNOSC APLIKACJI DLA KLIENTOW POZNANSKIEGO
TRANSPORTU MIEJSKIEGO

Streszczenie

W artykule przedstawiono oczekiwania i potrzeby klientoéw miejskiego transportu zbio-
rowego w zakresie uzyskania aktualnej informacji o mozliwosci dotarcia do okreslonego celu
za pomocg dostepnych srodkéw transportu publicznego. Gloéwnym celem artykutu jest ana-
liza uzytecznosci stron internetowych i aplikacji dla klientéw komunikacji miejskiej. Badania
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mialy forme¢ studium przypadku i ograniczaly si¢ do aglomeracji poznanskiej. Do oceny sa-
tysfakcji klientow wybrano zaréwno badania heurystyczne, jak i badania ankietowe. Pod
uwage wzigto strony internetowe i aplikacje mobilne, poniewaz uzytkownicy mogli wybraé
jedna z nich w celu uzyskania informacji o systemach transportu publicznego. Badania prze-
prowadzono w oparciu o model uzytecznosci uwzgledniajacy kryteria grupowe i elemen-
tarne. W porownaniu do poprzednich badan mozna stwierdzi¢, ze oceny uzytkownikow po-
szczegblnych grup kryteridw sg bardziej zréznicowane. Moze to wynika¢ z odmiennych
oczekiwan, ale takze z wezesniejszych do§wiadczen w korzystaniu z aktualnie dostepnych
aplikacji. Ponadto stwierdzono, ze tworcy serwisow przetadowuja je informacjami, ktore dla
klientow maja drugorzgdne znaczenie, utrudniajac im dostep do istotnych informacji. Cze$¢
zmian skupia si¢ przede wszystkim na poprawie estetyki i atrakcyjnosci wizualnej stron. Po-
nadto niektére aplikacje mobilne nie sg jeszcze dopracowane i na biezaco aktualizowane.
Nalezy tez dodac, ze uzytkownicy zauwazaja, ze p6zniejsze modyfikacje w tworzonych apli-
kacjach nie prowadza zwykle do wzrostu uzytecznosci ustug.

Stowa kluczowe: transport publiczny, uzytecznos¢, aplikacje



