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ABSTRACT
The social inclusion and quality of life of seniors depend on the extent to which their needs, including 
transport needs, are met. The aim of this article is to examine the extent to which seniors use the Internet 
and mobile applications for travel planning and during travel, taking into account their preferred 
modes of transport. In addition, an att empt was made to identify characteristics of seniors that may 
signifi cantly infl uence their willingness to use these online tools. In this paper, a literature analysis 
was conducted, as well as a statistical analysis of primary data obtained in a survey conducted among 
students of Silesian Universities of the Third Age (U3A). The obtained results showed that websites 
and mobile applications for travel planning purposes are most often used by seniors who use cars to 
meet their transport needs. Respondents who use the analysed tools usually assess them well in terms 
of usefulness and ease of use. The information obtained, both on the use of available solutions and 
their assessment in terms of usefulness and ease of use, in addition to their scientifi c values, may have 
application values and can be used in the development of transport planning solutions dedicated to 
seniors.

STRESZCZENIE
Społeczna inkluzja i jakość życia seniorów zależy od stopnia realizacji ich potrzeb, w tym potrzeb transportowych. 
Celem artykułu jest zbadanie w jakim stopniu seniorzy wykorzystują Internet i aplikacje mobilne do planowania 
podróży i w trakcie podróży, z uwzględnieniem ich preferowanych środków transportu. Ponadto podjęto próbę 
wskazania cech seniorów, które mogą istotnie wpływać na ich skłonność do stosowania tych narzędzi interneto-
wych. W pracy przeprowadzono analizę literatury, a także analizę statystyczną danych pierwotnych, uzyskanych 
w badaniu ankietowym przeprowadzonym wśród studentów śląskich Uniwersytetów Trzeciego Wieku (U3W). 
Uzyskane wyniki wykazały, iż portalami internetowymi i aplikacjami mobilnymi w celach planowania podróży, 
najczęściej posługują się seniorzy wykorzystujący samochód do realizacji swoich potrzeb transportowych. Bada-
ne osoby, które korzystają z analizowanych narzędzi zazwyczaj dobrze oceniają je pod względem przydatności 
i łatwości w obsłudze. Uzyskane informacje, zarówno o stosowaniu dostępnych rozwiązań, jak i ich ocena pod 
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względem przydatności i łatwości obsługi, oprócz walorów poznawczych, mogą mieć zastosowanie aplikacyjne 
i być wykorzystywane w opracowaniu dedykowanych rozwiązań.

INTRODUCTION

The Internet and related solutions for older people are perceived both as an opportunity to improve the 
quality of their life and facilitate the fulfilment of many needs related to their everyday life and, on the 
other hand, as a threat. The digital exclusion, measures to prevent it and different models of acceptance 
of new technologies are also the subject of interest in many fields. Due to the extensiveness of the 
indicated topics concerning the fulfilment of the needs of an ageing society and many possibilities of 
influencing these possibilities through broadly defined information and communication technologies 
(ICT), this study’s scope is limited to transport needs and, in particular, to the potential use of the 
Internet and related ICT solutions (mainly websites and mobile applications) by seniors during travel 
planning. The relationship between the Internet and related ICT technologies and transport is complex. 
Internet use can either increase demand for transport services (because someone has noticed something 
interesting), reduce it or replace it (e.g. the ability to use e-banking instead of having to go to the bank/
post office). These solutions can be complementary to transport (suggestions from the application 
encouraging the use of a nearby offer/service) or can support the implementation and efficiency of 
certain elements of the transport process (e.g. online ticket booking and purchase, information on the 
location of the means of transport in relation to the waiting passenger).

Research on seniors’ use of the Internet is popular and basic statistics on this topic are readily available, 
e.g. for Poland in studies by the Central Statistical Office [GUS, 2019]. There are studies linking Internet 
use with preferred mode of transport [Hong, McArthur & Livingston, 2019] or using data from mobile 
devices to assess the transport needs of seniors [Cheu et al., 2020], but the studies focused on seniors’ 
use of the Internet and ICTs in making decisions related to the planning and fulfilling of their transport 
needs are fragmentary. Such studies tend to focus on a single solution, such as purchasing tickets 
[Gracz, 2023]. The lack of more general research on the use of the Internet and ICT in planning and 
meeting the transport needs of seniors, and an attempt to find out to what extent such solutions, if 
used, can be useful and their operation accessible to seniors, were the motivation for undertaking the 
research described in this article. Obtaining information, both on the use of available solutions and 
their assessment in terms of usefulness and ease of use, in addition to their scientific values, may have 
application values and can be used in the development of transport planning solutions dedicated to 
seniors [Provencher et al., 2022] and campaigns to encourage seniors to use these solutions in meeting 
their transport needs. 

The aim of this paper is to examine the extent to which seniors use the Internet and mobile 
applications for travel planning and during travel. In addition, an attempt was made to identify 
potential correlations between the type of respondent, based on preferred modes of transport (hereafter 
referred to as ‘user transportation profile’), and declared behaviours. Other characteristics, that may 
encourage respondents to use online tools were examined, as well as the perceived usefulness of these 
tools. In order to achieve this goal, literature analysis and statistical analysis of data obtained in a 
survey conducted on a sample of students of Universities of the Third Age (U3A) from the Silesian 
Voivodeship were used. The study used statistical methods dedicated to qualitative variables.
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RESEARCH METHODOLOGY 

Description of the survey and characteristics of the sample

The study was conducted using an auditorium survey on a sample of 400 students of Universities of the 
Third Age from the Silesian Voivodeship in 2019. The sample is not representative of the general senior 
population (overrepresentation of women and so-called young seniors occurs), but it is representative 
of the general population of Polish students of Universities of the Third Age [GUS, 2019].

The most prevalent people in the research sample were those aged 66-70, with secondary education, 
who ran one- or two-person households. More than 80% were pensioners, whose income was in the 
range from PLN 1,500 to 3,000, assessing their health as rather good. The majority of respondents had 
a driving licence, although they did not own a car (a detailed distribution of respondents is presented 
in Appendix Table A1). 

An important element that supplemented the characteristics of the respondents was the so-called 
‘user transportation profile’, assigned to each person based on both expert knowledge and statistical 
methods. The classification of the surveyed seniors is presented in detail in [Kos-Łabędowicz, 
Trzęsiok, 2021]. This classification was based on respondents’ answers regarding the most frequently 
used mode of transport to meet specific transport needs. Based on literature research [Haustein et 
al., 2008; Haustein, 2012] and analysis of respondents’ answers, 6 ‘user transportation ptofiles’ were 
defined, representing seniors’ preferences for the modes of transport used. In other words, based 
on the most frequently declared modes of transport, indicating different travel purposes/needs, the 
surveyed seniors were classified into 6 classes: (1) active drivers (designated ‘drivers’), (2) passengers 
or drivers’ partners (designated ‘passengers’), (3) public transport users (designated ‘TP users’), (4) 
active seniors (travelling mainly on foot or by bicycle) (designated ‘active seniors’), (5) the hybrid 
segment corresponding to persons indicating the use of both public and active transport, without 
a clear preference for one them (designated ‘hybrid segment’), (6) people indicating at least three 
different means of transport, without a clear preference for one them (designated ‘mixed-users’).

When the individual respondents were assigned to the pre-designated segments, it became apparent 
that another segment had to be included, for the group of seniors for whom the frequency of selecting 
the answer ‘not applicable’ did not allow them to be assigned to the original 6 segments. The lack of 
information to determine whether the choice of ‘not applicable’ was due to unrealised (or those that 
seniors were not aware of) transport needs or to a lack of need to move for a specific purpose made 
it difficult to name the new segment – in the final version of the segmentation it was referred to as 
‘others’.

Research procedure and used statistical tools

The aim of this paper was to examine the extent to which seniors use the Internet and mobile applications 
both to plan a trip and during it (e.g. to correct a previously established route). For this reason, the 
study was divided into two stages: the first one focused on the respondents’ declared behaviour before 
the trip, while the second one focused on their behaviour during the trip. 

For statistical analyses, variables corresponding to questions asked in the survey questionnaire were 
used. The answers provided, coded numerically, formed the realisations of these variables – in this case 
non-metric. It is worth mentioning that during some analyses, due to missing values of key variables, 
it was necessary to remove a small part of the observations. In each stage of the study, the following 
steps were performed: 

1.	 The structure of respondents’ answers to questions on the Internet tools used was analysed, 
2.	 It was examined whether the declared behaviour of seniors related to the use of the Internet and 

mobile applications depended on the so-called ‘user transportation profile’ of the respondent, 
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3.	 It was examined how the respondents assessed the usefulness and ease of using the Internet 
tools, taking into account the answers given to questions concerning the usability of the Internet 
and mobile applications, 

4.	 It was indicated which factors, among others: age, gender, health status, professional activity, 
and ownership of a car or driving licence, significantly influence the studied behaviour of 
seniors. 

The chi-square test [Cramér, 1946] was used to analyse the correlation, performed in steps 2 and 
4, allowing to check whether the observed relationship is statistically significant. In addition, the 
V-Cramer coefficient [Brzezinska, 2015] was used, which allows to determine the strength of the 
dependency between non-metric variables. 

If a significant relationship was found, it was also possible to conduct a correspondence analysis 
[Greenacre, 202; Rozmus, 2004; Stanimir, 2005]. This is an exploratory technique for examining 
contingency tables that allows the results to be presented graphically in the form of a correspondence 
map, generally represented in two- or three-dimensional space. This map allows to identify relationships 
between the categories of the variables under study. 

RESULTS

In the surveyed group of seniors, 223 people declared that they use a computer with the Internet 
frequently, while 83 declared that they use it occasionally. Only 94 people indicated that they did 
not do so. Even more, 255 respondents admitted to using a mobile phone with Internet connection 
frequently, 59 indicated that they do so occasionally and only 86 – never. Seeing that the majority of 
the respondents regularly access the Internet, it can be assumed that some of them also use certain 
websites or mobile applications to plan or assist them during travel. Further analysis determined the 
scale of this phenomenon, as well as which factors had the greatest influence on the use of these tools. 

Use of websites and mobile applications before a planned travel

The first stage of the study concerned the online tools used for travel planning. Among the people 
interviewed, as many as 251 declared that they used the Internet for travel planning, and of these, 143 
respondents used applications on their phones for this purpose. The detailed distribution of responses 
is shown in Table 1. 

Table 1. Distribution of responses to questions on the use of websites and mobile applications for travel planning
Tabela 1. Rozkład odpowiedzi na pytania dotyczące wykorzystywania Internetu i aplikacji mobilnych do planowania podróży

Do you use websites for travel planning?
Do you use mobile phone, smartphone or tablet 

applications for travel planning?

Yes, often
Yes, but 

occasionally
No Yes, often

Yes, but 
occasionally

No

141 110 92 66 77 157

Source: own elaboration based on the results of the conducted survey.

In the next step, it was checked whether the use of online tools was associated with the respondent’s 
‘user transportation profile’. For this purpose, the chi-square test and the V-Cramer coefficient were 
used. The obtained results are presented in Table 2.
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Table 2. The relationship between the respondent’s ‘user transportation profi le’ and the declared use of the 
websites and mobile applications for travel planning

Tabela 2. Wyniki badania zależność pomiędzy profi lem transportowym respondenta a deklarowanym wykorzystywaniem por-
tali internetowych i aplikacji mobilnych do planowania podróży

Websites in travel planning Mobile applications in travel planning

–value –value

29.65 0.003 0.208 20.905 0.05 0.179

Source: own elaboration.

In both cases, the test probability values (–value) lower than or equal to 0.05 indicate the presence 
of a signifi cant relationship between the studied characteristics (Table 2). Thus, the respondent’s ‘user 
transportation profi le’ has a signifi cant impact on whether or not a person uses both online tools and 
mobile applications in their travel planning. However, this is a weak relationship, as indicated by the 
value of the V-Cramer coeffi  cient, which is a standardised measure1 (Table 2).

Once the relationships between the analysed respondent characteristics have been identifi ed, the 
question arises as to which ‘user transportation profi le’ of the surveyed seniors are associated with 
specifi c frequencies of using discussed online tools. The answer to this question was obtained by 
applying correspondence analysis in the study. This analysis extended the results of the conducted 
statistical tests by indicating the relationships between the categories of variables studied. Its results, 
in the form of correspondence maps, are presented in Figure 1. 

Figure 1. Correspondence maps showing the relationship between the respondent’s ‘user transportation pro-
fi le’ and the frequency of (a) using websites and (b) mobile applications in travel planning

Rysunek 1. Mapy korespondencji przedstawiające zależność pomiędzy kategoriami profi lu transportowego respondenta oraz 
częstotliwością (a) wykorzystania portali internetowych i (b) aplikacji mobilnych w planowaniu podróży

Source: own elaboration.

1 The V-Cramer coeffi  cient takes values in the range [0,1], so a value approximately equal to 0.2 indicates a weak dependence.
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The points shown on the correspondence maps represent the categories of the studied variables 
characterising the respondent. Points lying close to each other mean that the analysed categories are 
related to each other. Thus, it is easy to see that in travel planning: 

•	 Both websites and mobile applications are used most frequently by drivers (Figures 1a and 1b),
•	 The same tools (websites and mobile applications) are occasionally used by passengers (Figures 

1a and 1b),
•	 Those classified in the hybrid segment also occasionally use websites, but generally do not use 

mobile applications (Figures 1a and 1b),
•	 Occasional use of mobile applications is often declared by respondents using public transport 

(Figure 1b),
•	 Active seniors also tend not to use mobile applications (Figure 1b),
•	 People in the ‘others’ segment are most likely not to use websites (Figure 1a),
•	 For people using different modes of transport (the ‘hybrid’ segment) and those classified in the 

‘others’ segment, it is not possible to clearly state the frequency of use of mobile applications 
(Figure 1b),

•	 A similar problem, but this time with unambiguous identification of the frequency of use of 
websites, occurs in the case of active seniors and those using public transport and various modes 
of transport (the ‘hybrid’ segment) (Figure 1a).

Respondents who declared using websites and mobile applications for travel planning were also 
asked questions about the usefulness and ease of use of these tools. The distributions of the responses 
are presented in in Tables 3 and 4. 

Table 3. Distribution of answers to questions about the usefulness of websites and mobile applications in travel 
planning

Tabela 3. Rozkład odpowiedzi na pytania dotyczące przydatności portali internetowych i aplikacji mobilnych w planowaniu 
podróży

For those using the tools 
in question:

Are online tools useful?
Yes, to a large 

extent
Yes, but to a 
small extent

No, they are a 
hindrance

I don’t see any 
difference

No answer

Websites
often 116 13 3 3 6

occasionally 50 29 7 5 19

Mobile 
applications

often 60 4 1 1 0

occasionally 50 19 2 4 2

Source: own elaboration based on the results of the conducted survey.

It is easy to notice that the vast majority of those who frequently used the surveyed tools assessed 
them as highly useful. Also, seniors who occasionally use such means in their travel planning find the 
websites and mobile applications to be very useful (Table 3). 

Table 4. Distribution of responses to questions on the ease of use of websites and mobile applications in travel 
planning

Tabela 4. Rozkład odpowiedzi na pytania dotyczące łatwości obsługi portali internetowych i aplikacji mobilnych w planowaniu 
podróży

For those using the tools 
in question:

Are online tools easy to use?

Yes, very easy
Yes, but it took a 

while
Help was 
needed

Someone else 
did it for me

No answer

Websites
often 58 55 13 0 15

occasionally 11 70 9 3 17
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Mobile 
applications

often 33 24 9 0 0

occasionally 16 50 8 0 3

Source: own elaboration based on the results of the conducted survey.

Similarly to the previous case, people who often use online solutions in travel planning declare that 
they are very easy or easy (‘it took me a while’) to use. It is worth noting, however, that seniors who 
use these tools occasionally need a bit more time to use them (Table 4). 

Use of websites and mobile applications during travel

The second stage examined how often seniors use online tools when travelling. This time, the 
vast majority of respondents answered that they do not use either websites (216 people) or mobile 
applications (198 people) while travelling. The detailed distribution of responses is given in Table 5. 

Table 5. Distribution of responses to questions on the use of websites and mobile applications while travelling
Tabela 5. Rozkład odpowiedzi na pytania dotyczące wykorzystywania portali internetowych i aplikacji mobilnych w trakcie podróży

Do you use websites while travelling?
Do you use mobile phone, smartphone or tablet 

applications while travelling?

Yes, often
Yes, but 

occasionally
No Yes, often

Yes, but 
occasionally

No

38 77 216 28 75 198

Source: own elaboration based on the results of the conducted survey.

Similarly to the previous stage, it was checked, using the chi-square test, whether the respondent’s 
‘user transportation profile’ is related to that person’s tendency to use online tools while travelling. 
The results presented in Table 6. leave no doubt that this time there is no such relationship (in both 
cases the p–value is definitely higher than 0.05). In this situation, calculating the V-Cramer coefficient 
or using correspondence analysis is unjustified.

Table 6. The relationship between the respondent’s ‘user transportation profile’ and the declared use of web-
sites and mobile applications while traveling

Tabela 6. Wyniki badania zależność pomiędzy profilem transportowym respondenta a deklarowanym wykorzystywaniem por-
tali internetowych i aplikacji mobilnych w trakcie podróży

Websites while travelling Mobile applications while travelling

–value –value

15.91 0.20 – 8.06 0.78 –

Source: own elaboration.

Analysing the responses of the group of those who use websites or mobile applications while 
travelling, it can again be noticed that: 

•	 people who use them frequently declare that these tools are very useful,
•	 seniors who use these solutions occasionally also rate them as useful, although the group that 

answered “Yes, but to a small extent” is larger (Table 7).
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Table 7. Distribution of responses to questions about the usefulness of websites and mobile applications while 
traveling

Tabela 7. Rozkład odpowiedzi na pytania dotyczące przydatności portali internetowych i aplikacji mobilnych w trakcie podróży

For those using the 
tools in question:

Are online tools useful?

Yes, to a large 
extent

Yes, but to a 
small extent

No, they are a 
hindrance

I don’t see any 
difference

No answer

Websites
often 27 4 1 2 4

occasionally 33 23 9 4 8

Mobile 
applications

often 19 3 1 2 3

occasionally 29 20 8 5 13

Source: own elaboration based on the results of the conducted survey.

Table 8. Distribution of answers to questions on the ease of use of websites and mobile applications while 
traveling

Tabela 8. Rozkład odpowiedzi na pytania dotyczące łatwości obsługi portali internetowych i aplikacji mobilnych w trakcie podróży

For those using the 
tools in question:

Are online tools easy to use?

Yes, very easy
Yes, but it took a 

while
Help was 
needed

Someone else 
did it for me

No answer

Websites
often 20 13 0 0 5

occasionally 15 44 4 2 12

Mobile 
applications

often 14 9 0 0 5

occasionally 17 41 4 2 11

Source: own elaboration based on the results of the conducted survey.

The distribution of responses presented in Table 8 shows that the online tools in question are easy 
to use while travelling mainly for those who use them frequently. In contrast, seniors who use these 
solutions occasionally most often declare that they are easy to use, although it took them a while to 
use them. 

Influence of seniors’ characteristics on their behaviour before and during travel

Attempt to identify which of the surveyed seniors’ characteristics (i.e. gender, age, education, health, 
work activity, income, number of people in the household, but also whether or not they own a car or a 
driving licence) influence their willingness to use Internet portals and mobile applications before and 
during the trip was undertaken as a further part of study. To answer this question, chi-square tests 
were performed and, if a significant relationship was identified, the strength of this relationship was 
additionally tested using the V-Cramer coefficient. The results are summarised in Table 9. 

Table 9. Study of the relationship between tendency to use online tools before and during travel and respon-
dent characteristics - results of the chi-square test and V-Cramer coefficient 

Tabela 9. Badanie zależności pomiędzy skłonnością do korzystania z narzędzi internetowych przed i w tkacie podróży a cecha-
mi respondenta – wyniki testu chi-kwadrat oraz wartości współczynnika V–Cramera

Factor/respondent 
characteristic

Websites Mobile applications

before travelling while travelling before travelling while travelling

gender 8.60* 0.161 0.42 – 4.05 – 9.88** 0.181

age 26.12 – 19.97 – 28.61 – 33.52** 0.237
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education 17.49* 0.135 4.07 – 13.76 – 8.53 –

health 12.50 – 5.17 – 15.71 – 8.72 –

professional activity 17.36* 0.133 27.17** 0.204 17.43* 0.140 16.62* 0.167

income 14.01 – 5.25 – 16.86 – 8.94 –

number of people in household 11.12 – 4.03 – 10.50 – 3.59 –

car 12.56** 0.196 0.25 – 11.63** 0.198 3.56 –

driving license 13.37** 0.203 3.59 – 8.46* 0.170 6.33* 0.147

Legend: * indicates significant relationship for , ** indicates significant relationship for 
Source: own elaboration.

For the analyses performed, statistically significant correlations (for which the p–value did not exceed 
0.05) were marked with an asterisk (Table 9) and only in these cases was the strength of the relationship 
determined. Analysing the obtained results, it can be indicated that:

•	 the professional activity of the respondents has a significant impact on the use of both websites 
and mobile applications in travel planning and while travelling

•	 respondent’s car and the driving licence ownership are important factors. Having a car influences 
the use of these online tools before a trip, while having a driving licence also significantly 
influences the use of mobile applications while travelling. It can be assumed that car travellers, 
both drivers and passengers, are more likely to use websites and mobile applications to plan 
their travel route in advance. However, during the journey, drivers use mobile applications, if 
only to correct their selected route

•	 a senior’s education significantly influences whether they use websites to plan a trip (the higher 
the education, the higher the propensity to use these tools), while age matters when it comes to 
using mobile applications while travelling (a higher propensity to do so can be observed among 
those aged between 60 and 70)

•	 gender also turned out to be a significant factor. As the study shows, the use of websites for travel 
planning and mobile applications during the travel depends on the gender of the respondent

In each of the mentioned cases, the examined relationship was significant, although weak.

DISCUSSION AND CONCLUSIONS

This paper attempts to determine to what extent seniors use the Internet and mobile applications to 
plan their travels and during their journeys. In addition, the results obtained were analysed to explore 
potential correlations between the type of respondent, based on preferred modes of transport, and 
declared behaviour. An attempt was also made to assess the usefulness of the solutions used and to 
identify the characteristics of seniors that significantly influence their willingness to use the online 
tools in question. 

The strongest relationship between the respondent’s ‘user transportation profile’ and declared the 
use of online tools for travel planning was observed for 1) drivers, who use these solutions most often, 
and 2) car passengers and those classified as hybrid type, who use these tools occasionally. In the 
case of mobile apps, it is also the drivers who most frequently declare their use of them in their travel 
planning. It is therefore possible to hypothesise that it is the drivers who generally make the effort to 
plan a journey and get other travellers to their destination. This hypothesis is supported by the study, 
which showed that the characteristics of respondents that significantly affect the use of the Internet 
and mobile applications are ownership of a car and a driving licence.

The seniors surveyed were significantly less likely to use websites and mobile applications while 
travelling, which may indicate problems with accessibility to such apps while travelling or their 
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general inadequacy to meet the needs of seniors, which would be consistent with the results obtained 
by Tahir et al. [2023]. It is significant that those who use websites and mobile applications before and 
during travel generally rate them very well, but this may be due to the specific population on which 
the study was conducted – U3As usually offer classes on the use of computers, the Internet, and simple 
mobile applications.  

A limitation of the study, apart from the selected sample, is the inclusion of only the solutions that 
can be used via a stationary device connected to the Internet or a mobile phone/smartphone. Other 
types of solutions facilitating navigation or orientation in the area, e.g. implemented as part of the 
smart city concept involving the use of ICT in all areas of urban space (including the urban transport 
system) or personal devices/accessories facilitating wayfinding (e.g. smartwatch, smart glasses), were 
not taken into account. Further work could include extending the research to other groups of seniors 
or using qualitative research methods to precisely identify the needs of seniors with regard to ICT that 
aim to help them meet their transport needs.

Appendix 1.

Table A1. Characteristics of the surveyed group of respondents
Tabela A1. Charakterystyka respondentów biorących udział w badaniu

Variable Categories and values of variables

Gender
female male

340 60

Owns a car
yes no

164 226

Owns a driving license
yes no

238 147

Education
primary vocational secondary higher

2 24 205 154

Professional activity
worker pensioner annuitant volunteer

10 350 28 7

Health
very good rather good neither good nor bad rather bad

23 222 103 17

Monthly income per  
person [PLN]

up to 1500 1500 – 3 000 3 000 – 5 000 above 5 000

72 252 56 5

Number of people in the 
household

1 2 3 4 or more

197 170 16 12

Age
51-55 56-60 61-65 66-70 71-75 76- 80 81 and more

4 18 82 111 93 65 22

Source: own elaboration based on the results of the conducted survey.
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