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aBstract: Innovative e-tourism tools could combine virtual reality, audio-visual data and physical travel to create a 
unique tourism experience for different groups of users. The aim of this study is to develop a geoinformation system 
supporting e-tourism for seniors. The proposals included a social geoinformation service (geoportal) and a mobile ap-
plication. The solutions were tested in religious tourism destinations. The study included development of the technical 
requirements based on the map reading skills of the surveyed group. The recommendations presented in this article 
increase the knowledge about the practice and development of such geoinformation solutions.
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Introduction

The development of information and commu-
nications technology (ICT) has created new op-
portunities for many sectors and services, such as 
business, administration, education, health care 
and tourism. The COVID-19 (coronavirus dis-
ease 2019) pandemic has demonstrated the value 
and capabilities of these systems. Virtual tour-
ism solutions can target various social groups 
that differ in age and physical ability. E-tourism 
could be defined as dynamical interactions be-
tween ICTs and the components of the classical 
tourism system (Buhalis 2003). It cannot replace 
direct tourism experience, but it can assist users 
in selecting tourist sites and trails, and it provides 

direct access to attractions and resources (such as 
museum collections) that cannot be visited by 
seniors and persons with physical disabilities. 
Innovative e-tourism tools combine virtual real-
ity, audio-visual data and physical travel to cre-
ate a unique tourism experience for this group of 
users.

The European Commission proposed the 
i2010 strategy (European Information Society 
for Growth and Employment 2010) to boost 
Europe’s lead in ICT and to unlock the benefits 
of the information society for European growth 
and jobs, and it helps address the challenges of 
an ageing population (Cartwright et al. 2001). 
The strategy highlights the need for greater 
social and economic cohesion, which can be 
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achieved by increasing the availability of ICT 
products and services and promoting digital lit-
eracy and skills (Janowski et al. 2014, Renigier-
Bilozor et al. 2019). Various initiatives have been 
introduced in Europe, such as the Bridging the 
Digital Gap for Elders program, to make ICT 
solutions more available to seniors and to deter-
mine which and how technologies are used by 
older adults (Hill et al. 2015, Klimova et al. 2016). 
Numerous research studies have been conduct-
ed to analyse the role of technology in reducing 
social isolation among seniors (Mordini et al. 
2009, Fan 2016, Khosravi et al. 2016), teaching 
older adults to use mobile devices (Williams et 
al. 2015, Fernandez et al. 2016), promoting dig-
ital skills and using dedicated Web applications 
(Williams et al. 2015, Fernandez et al. 2016). 
Research indicates that seniors are digitally ex-
cluded (Szmigielska et al. 2012) mainly due to 
psychological factors. Older adults have differ-
ent needs and goals than younger members of 
society (laurich 2002, Higgs et al. 2003, O’Hara 
2004, Rodriguez 2012, Diehl et al. 2015). Websites 
are designed to attract users, and they contain 
excessive sensory input, including numerous ad-
vertisements and a wealth of information. Older 
users have different needs and expectations that 
are not effectively met by modern Websites (yu 
et al. 2016, Ivankina et al. 2017).

The United Nations World Tourism 
Organization (UNWTO) defines tourism as ‘tak-
ing a trip to a main destination outside the trav-
eller’s usual environment, for less than a year, 
for any main purpose (business, leisure or other 
personal purpose) other than to be employed by 
a resident entity in the country or place visited’ 
(Ghanem 2017). Tourist services include accom-
modation and food services, booking services, 
travel agency services and services associated 
with culture, entertainment, sports and recre-
ation. The main categories of tourism include 
domestic and foreign tourism, organised and 
independent tourism, and individual and group 
tourism. Active tourism, such as cycling, kayak-
ing, hiking and mountaineering, is yet another 
category of tourism that requires physical skill 
and mental preparation (Poczta-Wajda, Poczta 
2016). Different categories of tourism that address 
the needs of various target groups, including var-
ious age groups, have been proposed (Alén et al. 
2012, Chen et al. 2021). Tourists who travel with 

children, young independent tourists and elder-
ly tourists have different needs. The main objec-
tives of tourism are to promote physical (physical 
culture) and psychological well-being (education 
and acquisition of knowledge), to broaden the 
traveller’s knowledge about the world and to 
promote personal growth. Religious tourism is a 
niche within the segment of special interest tour-
ism. There are two main subtypes of religious 
tourism: visits to religious and sacred sites that 
enable travellers to expand their horizons and ac-
quire new knowledge (history of religious sites, 
sacral architecture in churches and sanctuaries) 
and pilgrimages that are undertaken mainly for 
the purpose of prayer, contemplation and partic-
ipation in religious ceremonies (Collins-Kreiner 
2018).

Information technology is increasingly used 
in tourism marketing (Albuquerque et al. 2018) 
and virtual sightseeing (Voronkova 2018). 
Virtual sightseeing offers new opportunities for 
seniors and physically disabled persons who are 
unable to participate in conventional tours. The 
popularity of virtual tours has increased dur-
ing the COVID-19 pandemic. Virtual sightsee-
ing includes virtual trips that enable people to 
tour museums and historical monuments with-
out leaving their homes (Bartoszewski 2010). 
Websites and geographic information system 
(GIS) tools enable tourists to search for informa-
tion about accommodation, restaurants, histo-
ry of tourist destinations, travel options, ticket 
booking and tourist services (Albuquerque et al. 
2018). In a broad sense, a GIS is an organised col-
lection of computer hardware, software, meth-
ods, databases, procedures, human and financial 
resources, which is designed to store and display 
information. A GIS combines geographically ref-
erenced information with an object’s attributes 
(data), and the results are presented graphically 
(Bielecka 2006). A GIS is the modern equivalent 
of a map.

Google Maps, Google Street View or other 
sites offering access to spatial data constitute a 
GIS tool that is well known and broadly used 
by tourists and persons involved in the tourist 
industry. They play a special role in the devel-
opment of tourism as they are the main source 
of information about the location of facilities that 
are of interest to selected users. Geographic in-
formation Websites and applications, in general, 
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are designed in a manner to make them attrac-
tive to average users. There are many impuls-
es and pieces of information that have to be 
searched for through functions placed there. For 
an elderly group of users, this manner of pre-
senting the information is too complex and leads 
to resignation from these services, making them 
redundant. Another cause of problems related 
to using Websites can be the users’ deteriorat-
ing health. Problems related to hearing or sight 
and instability of hand movement make elderly 
people become quickly discouraged with respect 
to using the Internet. In the literature, there are 
some analyses of the information and commu-
nication technology solutions and applications 
dedicated to the elderly or the description of 
these solutions’ impact on seniors (Ramos-Soler 
et al. 2019).

As the issue of development of geoinforma-
tion applications dedicated to the elderly has not 
been thoroughly discussed, the aim of this study 
is to develop technical requirements for a geo-
information system supporting e-tourism based 
on the map reading skills of seniors. The objec-
tive is also to formulate guidelines for develop-
ing functional and user-friendly applications. 

The test area for solutions is the religious tour-
ism destination – Kalwaria Głotowska in Poland. 
The proposal assumptions include a social geo-
information service (geoportal) and a mobile 
application.

Study area

The proposed methodology and the function-
ality of the designed prototypes of the geoportal 
and the mobile application involved test trails in 
Kalwaria Głotowska (Poland, Fig. 1). The Calvary 
was built in the nineteenth century. There are ar-
tistically made sculptures, depicting the Passion 
of Christ, which are placed in the chapels made 
of stone and brick. Next to the Calvary, there is a 
church dedicated to the Most Holy Saviour and 
Saint Florian.

During testing of the proposals, the trails’ 
accessibility was evaluated. Moreover, the func-
tionality of the applications was tested (Fig. 2), 
which included the following aspects: graphic 
interface, menu screen – organisation and list of 
content, ergonomics and map and presentation 
of spatial data (points 1.1, 1.2, 2.1, 2.2, 3.1, 3.3, 4.1 
and 4.2 in Table 1).

Fig. 1. Location of Kalwaria Głotowska (based on Open Street Map).
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Table 1. Guidelines for developing a geoportal and a mobile application for seniors and persons with physical 
disabilities.

Design criterion Recommendations
Graphic inter-
face

1.1. Toned down colours, with a predominance of grey, blue and green
1.2. Functions are described in large font
1.3. High contrast option for users with visual impairments

Menu screen 
– organisation 
and list of 
content

2.1. Simplified and fixed toolbars that cannot be moved, minimised or removed from the applica-
tion window

2.2. Minimal number of toolbars
2.3. Each taskbar icon performs only one function

Ergonomics 3.1. One user interface without additional content, dynamic elements or advertisements
3.2. Menu items leading to submenu items are visibly marked with text and/or clear graphic sym-

bols
3.3. Minimal number of items on each menu/submenu

Map and 
presentation of 
spatial data

4.1. Simplified map with large graphic symbols that are explained in the legend; fixed legend in the 
map window

4.2. Simplified map functionalities, including zooming in and out, with large icons
4.3. Easy to use

Basic content 5.1. links to religious sites, museums, churches, chapels, cemeteries and parks
5.2. Optional items – text, map, cartographic symbols and icons, abbreviations, legend

Additional 
content

6.1. Additional content, such as detailed maps, satellite and aerial images, is not required
6.2. Optional links to Websites with information about train and bus timetables, tourist information, 

weather forecasts
6.3. Additional tourist information is not required

Availability 7.1. The application is optimised for mobile devices
Travel route 
and test area 
requirements

8.1. Visiting sequence
8.2. Photographs, shopping for souvenirs and religious items
8.3. Terrain obstacles and other difficulties: lack of public toilets, lack of clear tourist signs, steep 

slopes, lack of rest areas, lack of paved trails
8.4. The route should be defined in the system and accurately marked on the map
8.5. The route should be adapted to the user’s capabilities; the route cannot be defined independent-

ly by the user in the system
Symbols 9.1. Popular symbols or non-ambiguous symbols representing features on a map

9.2. Symbols and letters should have the same (large) size
9.3. Numerical terrain models and map layers should not be used to describe landform
9.4. Symbols and map icons should be simple
9.5. Obstacles should be represented by simple symbols
9.6. The level of difficulty and additional tourist attractions should be displayed on the trail

Fig. 2. Field survey of the designed trails.
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Materials and methods

The technical requirements of the designed 
system and methods for visualising, classifying 
and displaying tourist trails on maps were de-
termined based on the map reading skills of the 
surveyed seniors (n = 100). Studies were con-
ducted among a group of members of Third Age 
University in Olsztyn. Most of surveyed respond-
ents were between the age of 61 years and 70 
years. There were also seniors aged 71 to 80 years. 
The needs and expectations of seniors (60+) were 
surveyed to determine the key functionalities of a 
dedicated tourist geoportal and a mobile applica-
tion, and the developed prototypes were tested. 
Data for the study were collected based on the re-
sults of a survey, as well as specific tasks and tests 
involving seniors. Four specific objectives of the 
main research are presented in Figure 3.

The survey questionnaire was developed 
based on information about the functionality of 
a geoinformation system (Davis 2003, Bielecka 
2006, Bartoszewski 2010, Pachelski et al. 2012) 
and a mobile application (Collins et al. 2012, 
Darcey, Conder 2012, Karahoca 2012, Marinacci 
2012). The questionnaire contained closed-ended, 
open-ended and ranking questions (objectives 1, 

2 and 3) and problem-solving tasks (objective 2 – 
map reading skills; objective 3 – evaluation of geo-
information services; objective 4 – trip planning). 
The experiments were designed and observations 
were conducted based on the knowledge and ex-
periences related to social sciences (Orzechowska 
2012), thematic cartography (Jancewicz, Borowicz 
2017), structure and operation of a GIS (Golis, 
Omazda 2011) and spatial planning (Jansson, 
lingren 2012, Kowalczyk 2012, Kowalczyk 2014, 
Biłozor et al. 2018). Observations were conducted 
using an observational protocol template.

The next step was developing concepts and 
assumptions in the process of designing virtu-
al trails, which included the database of tourist 
destinations (natural, architectural and landscape 
sites), presentation of content in the geoportal and 
the mobile application (symbols denoting tourist 
trails and attractions), technical design of the ge-
oportal and the mobile application, interface for 
the developed system and mobile application, 
and a prototype of the geoportal and mobile ap-
plication. Functional assumptions and design cri-
teria selection for the geoinformation applications 
developed in this study (Table 1) were based on 
software engineering and graphical user interface 
designing rules (Jaszkiewicz 1997, Galitz 2007).

The last stage was testing the proposals in the 
area presented in the section Study Area. Two 
trails were prepared. One of them was dedicat-
ed to seniors with some mobility impairments. 
Special QR (quick response) symbols allowed to 
navigate the testers and to present the informa-
tion about the church and chapels. Seniors used 
mobile phones to test the functions of the geoin-
formation application developed in this study. 
During the field tests, observation was carried 
out, and remarks were written in observation 
sheets. Seniors also had an opportunity to pro-
vide feedback about the trails and applications.

Results

Seniors’ (60+) computer literacy and the 
geoinformation technology skills

The majority of the surveyed respondents 
owned a computer with Internet access (77%), and 
37% of the participants evaluated their Internet 
skills as fair. For most respondents, the Internet 

Fig. 3. Four specific objectives of the research. A 
survey of seniors’ (60+) computer literacy skills 

conducted in the geoinformation technology 
laboratory.
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was a source of news and information about do-
mestic and foreign affairs, public transport, tour-
ist information and weather. Only 21% of the sur-
veyed subjects used online map services, whereas 
44% were familiar with such services but did not 
use them on a daily basis. The vast majority of the 
respondents (84%) owned a mobile phone, and 
7% used advanced phone functions. Most polled 
seniors (79%) visited tourist destinations at least 
once a year. The respondents used digital (46%) 
and printed (37%) tourist guides.

The following types of information were most 
frequently sought by the respondents: travel 
route and tourist attractions, tourist trails, trail 
difficulty and food services.

Most respondents searched for information 
about shrines, local museums and monuments, 
cemeteries, chapels and parks. They placed the 
greatest emphasis on toured sites, visiting se-
quence, prayer, travel memories, photographs 
and souvenirs and shopping for religious items.

Most respondents did not have mobility prob-
lems (70%), and 23% of the participants admitted 
that they felt more comfortable in the presence 
of other people during the trip. The following 
problems were most frequently identified: lack of 
public toilets, lack of visible tourist signs, steep 
slopes, lack of rest areas and lack of paved trails.

Familiarity with the travel route (including 
the level of difficulty and the availability of tour-
ist amenities) was not an important concern for 
the surveyed seniors. The respondents assessed 
their abilities (44%) or searched for optimal routes 
(56%) after arriving at their destination. The vast 
majority of the surveyed subjects (84%) had an in-
terest in a dedicated geoportal. In their opinion, a 
dedicated portal should include text descriptions 
of the visited sites, a map with icons and symbols, 
and a legend. According to the respondents, a 
text description was the optimal form of present-
ing content on a map, followed by letter abbrevi-
ations and graphic symbols (icons, pictograms).

The surveyed seniors correctly identified map 
icons denoting hotels and restaurants (71%), 
churches, tourist information and car parks (64%) 
(Fig. 4). They were relatively familiar with the 
icons representing train and bus stations and the 
Stations of the Cross (the chapel icon was not al-
ways correctly identified, 38%/49%). According 
to the respondents, the least legible map icons 
were camping sites, natural monuments and 

water springs. Most respondents were not famil-
iar with the landform icon.

The respondents tested two selected geoin-
formation services, and the reported problems 
were analysed. Most seniors found it difficult to 
identify topographical objects in both services, 
and 60% of the respondents were unable to find 
these objects on a map. According to the testers, 
lakes, train stations and churches were ‘easy’ or 
‘relatively easy’ to localise, whereas hills and 
wetlands were most difficult to find.

The route to a selected destination was correct-
ly identified by 61% of the surveyed subjects. This 
task was regarded as easy by more than 50% of 
the respondents, and it was classified as difficult 
or impossible by the remaining subjects. Icons 
denoting accommodation services were correct-
ly identified by 53% of the respondents, and this 
task was ranked as easy by 41% of the seniors, as 
difficult by 18% of the subjects and as impossible 
by 41% of the studied group. In total, 55% of the 
respondents were able to find tourist attractions. 
This task was evaluated as easy by 33%, as dif-
ficult by 28% and as impossible by 39% of the 
respondents. 33% of the surveyed seniors identi-
fied three tourist attractions, 12% identified two 
tourist attractions and 12% identified one tourist 
attraction, whereas the remaining respondents 
(43%) did not identify any attractions. These re-
sults were used to formulate guidelines for de-
veloping a functional and user-friendly geoportal 
and a mobile application for seniors (Table 1).

A database of tourist destinations

More than 50 natural, architectural and land-
scape sites were identified based on the results of 
the questionnaire survey, and their functions and 
attributes were described. The extent to which 
the identified sites fulfilled the requirements 

Fig. 4. Map icons correctly identified by the testers.
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described in Table 1 (points 3.1, 4.1, 4.2, 6.1, 6.3, 
8.4, 8.5, 9.1, 9.4 and 9.6) was analysed, and the 
results of the analysis were used to a select a 
group of suitable sites. The graphic symbols de-
noting these objects were developed and placed 
in the database. The structure of the multimedia 
spatial database is presented in an UML (Unified 
Modelling language) diagram in Figure 5.

The presentation of content in the geoportal 
and the mobile application

The symbols denoting tourist attractions on 
the trail (Fig. 6) were developed based on the 
guidelines presented in Table 1.

Tourist trails characterised by different levels 
of difficulty were ranked and described with the 
use of graphic symbols (Table 2). The graphic 
symbol, definition, type of surface, accessibility 
and obstacles for each category of tourist trails 
are presented in Table 2.

A field survey was carried out, and four tourist 
trails (Fig. 7) were tested in three religious tour-
ism destinations in Poland (Holy Mary Sanctuary 
in Gietrzwałd – 2 trails, Kalwaria Głotowska and 
historical church in Sząbruk in a part of Warmia 
Region that abounds in historical wayside shrine 
[chapels]).

All of the analysed religious tourism destina-
tions feature additional tourist attractions, bus 
stops and car parks. Kalwaria Głotowska is the 
only site that features religious buildings, a ceme-
tery, a park and natural and man-made obstacles 

on tourist trails. None of the tested trails had 
signposts indicating the direction to landmarks, 
sightseeing navigation or trail accessibility for 
seniors.

Testing the methodology for assessing 
religious tourism trails and the prototypes 
of the designed geoportal and mobile 
application

The designed graphic interface for the system 
and the mobile application prototype (Shapefiles , 

Fig. 5. UML diagram presenting the structure of a spatial database – graphic representation of a thematic map 
in the application window.

Fig. 6. Example of graphic symbols of tourist 
attractions.
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Fig. 7. Photographs of the area where the field survey was conducted.

Table 2. Difficulty levels of tourist trails.
Symbol Definition Surface Accessibility Obstacles

Very easy Hard-top trail Flat hard-top 
surface

None

Easy Flat and wide trail Mud with occasion-
al rough segments

Slope of 2° or less, rocks and ruts

Moderately 
easy

Flat trail with varied 
width

Mud with occasion-
al rough segments

Slope of <8°, rocks, ruts, loose 
surface

Moderately 
difficult

Uneven trail Mud and rocks Slope of 12°, rocks, ruts, loose 
surface

Difficult Rocky trail Mud, loose stones, 
uneven surface

Slope of 12° or more, loose stones

Very difficult Rocky trail, possible 
gaps in the surface

Mud, loose stones, 
uneven surface

Slope of 12° or more, loose stones, 
possible gaps in the surface
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files containing icons and descriptions, including 
text descriptions, photographs, sounds, warning 
sounds) and e-tourism graphic symbols are pre-
sented in Figure 8.

The prototype was tested by presenting the 
respondents with a video footage of the church 
in Glotowo, which is not accessible to some sen-
iors. The respondents played the video by scan-
ning a QR code (https://youtu.be/gJOrzXF-
htE4). QR codes were also generated for different 
points on the trail. Descriptions, QR codes and 
landmarks were displayed on the tested trail. The 

trails selected for the experiment were somewhat 
challenging to test the participants’ ability to use 
mobile devices and to verify the availability and 
readability of QR codes. The first trail covered 
the area around the church (sun-exposed area) 
and the church interior (low signal strength). 
The second trail intersected an area with diverse 
landform, obstacles and numerous trees. The re-
sults are presented in Table 3.

The results of the field survey demonstrat-
ed that most of the assumptions adopted in the 
design process were correct. large amounts of 

Fig. 8. Selected geoportal functions: (a) and (b) the trail and landmark icons; (c) an icons with additional 
functionality – photographs, information about objects and sound information; (d) photographs.

Table 3. Interpretation of the respondents’ behaviours and impressions.
Issue Interpretation

Trail accessibility for persons with mo-
bility impairments (120’)

Fatigue, problems with traversing steep slopes (impossible for wheel-
chair users), entering the church (stairs, no wheelchair ramp), visiting 
several chapels, crossing the bridge (wheelchair users)

Comparison of trails for users with and 
without mobility impairments (70’ – lon-
ger trail, 40’ – shorter trail)

The trail was evaluated as relatively easy. The respondents reported 
fatigue, and some participants had to take short breaks during the hike, 
including in sites that were landmarked in the application.
The trail for mobility disabled users was evaluated as relatively easy.
The multimedia application offered a valuable experience for users who 
were unable to visit the museum due to the absence of disability-friendly 
facilities.

Accessibility and visibility of symbols The accessibility and visibility of symbols and QR codes were evalu-
ated as satisfactory (signs were placed at an appropriate height and in 
convenient locations, which enabled the respondents to find the relevant 
content on the map).

Readability of symbols The readability of the applied symbols was satisfactory. The symbols 
were interpreted intuitively.

Comprehension of cartographic symbols The applied cartographic symbols were easy to understand. Different 
interpretations were proposed in a limited number of cases.
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information (symbols, links to Websites, satellite 
maps) increased the complexity of the task for 
participants who used tablets and smartphones. 
The functionality of the application was evalu-
ated as satisfactory, and most respondents were 
able to access information about the tourist trail. 
Signal strength and data transmission speed 
were limiting factors, and image quality was in-
fluenced by the type of display and exposure to 
ambient light (strong sunlight). Image quality 
was evaluated as highly satisfactory under good 
lighting conditions. The QR code proved to be a 
good solution. The QR code enabled smartphone 
users to access additional descriptive informa-
tion in an intuitive manner.

Discussion

The study concerns developing technical re-
quirements for a geoinformation system sup-
porting e-tourism. Guidelines for developing 
a functional and user-friendly geoapplication 
dedicated to the elderly formulated in this study 
complement general design rules for common 
applicable spatial information solutions.

In the present study, most of the surveyed 
seniors (60+) owned mobile devices and used 
the Internet. However, only a small percentage 
of the participants searched for tourist informa-
tion on dedicated geoportals and geoinforma-
tion services, and the majority of the respond-
ents had a preference for conventional (printed) 
tourist guides, maps and atlases. Many seniors, 
particularly socially active respondents, were 
physically active and travelled to various tour-
ist destinations. The surveyed subjects had an 
interest in both general tourism and special in-
terest tourism, and they had a high demand for 
additional information about tourist destinations 
and attractions. The respondents were familiar 
with popular tourist symbols (hotels, restau-
rants) and were able to identify the correspond-
ing large icons and colours on topographic maps. 
The surveyed seniors found it more difficult to 
identify less popular symbols and cartographic 
icons (natural monuments, water springs) prob-
ably because these objects generally attract less 
interest during tourist trips. This also applies to 
contour lines denoting the land slope and, con-
sequently, the difficulty of the trail. The relevant 

information is very important for seniors (60+). 
Therefore, the respondents’ inability to correctly 
interpret such symbols indicates that they were 
not familiar with these icons and that other or 
additional symbols should be used to represent 
difficult trails (steep slopes). The map legend 
should be simple and legible, and geographic 
information could also be presented with sound. 
Impaired sensory perception was observed in 
some of the respondents.

Seniors who found it difficult to find certain 
types of information could be divided into two 
categories: those who regarded the task as chal-
lenging but managed to find the required infor-
mation and those who experienced problems and 
were unable to complete the task. The respond-
ents’ remarks, in particular those relating to text 
descriptions as well as the colour and size of the 
icons, should be taken into consideration when 
designing geoportals dedicated to older adults 
(60+). Special attention should be paid to land-
form symbols that are often illegible, difficult 
to interpret or not available in geoinformation 
portals.

The study demonstrated that system function-
alities do not fully meet the needs of senior users. 
The respondents had problems with interpreting 
the content of geoinformation services, finding 
specific functions and browsing the Internet. 
Some participants found it difficult to point with 
a mouse or a touchpad, and they were unable 
to zoom in or out on the map. The results of the 
study suggest that the respondents differed in 
their computer literacy skills. Around 50% of the 
respondents completed the tasks without signif-
icant problems, whereas the remaining respond-
ents often failed to achieve satisfactory results. 
Finding tourist attractions was the most difficult 
task, whereas finding the route and accommoda-
tion was the least challenging task. These results 
could be attributed to the fact that most map ser-
vices feature standard route finding functions 
that are relatively easy to use for less-advanced 
users. More complex tasks that require addi-
tional skills and knowledge (such as finding ac-
commodation and tourist attractions) can pose a 
greater difficulty. Despite this, these tasks are not 
impossible to accomplish for seniors.

In an evaluation of the accessibility of trails 
designed for persons with mobility problems as 
well as the time required to traverse each trail, 



 E-TOURISM BASED ON GEOINFORMATION APPlICATIONS FOR SENIORS: REQUIREMENTS AND DESIGN GUIDElINES 111

some seniors reported fatigue and identified the 
encountered physical obstacles. The most fre-
quently reported obstacles were problems with 
traversing steep slopes (wheelchair users), en-
tering the church (stairs, no wheelchair ramp), 
visiting several chapels and crossing a bridge 
(wheelchair users). Persons with mobility prob-
lems needed up to 120 min to cross the entire trail 
in Kalwaria Warmińska, and some participants 
were unable to finish the trail. These observa-
tions were used to design a trail for persons with 
mobility impairments. The designed trail was 
evaluated as problem-free, and the respondents 
praised the application for its multimedia con-
tent, which enabled them to visit sites that were 
not accessible. Disabled users needed 40 min to 
complete the proposed trail. The trail for disabled 
tourists was the shortest of the proposed routes, 
and it was designed to eliminate spatial obstacles 
such as steep slopes with an incline greater than 
30°, escarpments, and unstable surfaces (grav-
el, rocks, tree roots). Seniors without mobility 
impairments completed the dedicated trail in 
around 70 min (including prayer and stops on 
the route). The trail was not difficult to traverse, 
but some seniors experienced fatigue and had to 
take short breaks. The legibility of tourist signs 
was evaluated based on the time taken by the us-
ers to plan their next move. The decision-making 
time ranged from 7 s to 5 min. The tested symbols 
were legible for most users. In a small number of 
cases, the time required to interpret the symbols 
was longer due to poor eyesight and the distance 
between specific landmarks. The accessibility 
of symbols was evaluated as satisfactory (signs 
were placed at an appropriate height and in con-
venient locations, which enabled the respondents 
to find the relevant content on the map).

The application was tested under various field 
conditions. The test area was selected to pose a 
certain challenge for the users. The application 
enabled the participants to acquire valid informa-
tion about the trail. The respondents found it dif-
ficult to use the mobile application and keep their 
eyes on the screen when traversing an incline, in 
particular when moving up or down the stairs. 
Trails featuring physical obstacles require greater 
concentration, and the simultaneous use of mobile 
devices could be more challenging. Physical ob-
stacles, such as dense tree cover, can also compro-
mise signal strength and data transmission speed. 

In such cases, large data files (video, audio) take 
longer to download and maps cannot be smooth-
ly scrolled. Only mobile Internet was available 
on both trails. The quality of the designed appli-
cation can be improved by connecting to a Wi-Fi 
network. Image quality is influenced by the type 
of display and ambient light. On the first trail, 
image quality was low due to excessive exposure 
to direct sunlight. Image quality was very high 
in shaded locations. Touchscreen functionality 
is strictly correlated with the size and type of the 
screen. The designed application was more diffi-
cult to use on a smartphone (a smaller screen re-
quires greater concentration and accurate point-
ing), and it was significantly more legible on a 
tablet. The QR code proved to be a good solution 
for accessing additional information about tourist 
attractions on the trail. The users could intuitively 
access descriptive information about various ob-
jects and sites by scanning QR codes with their 
smartphones. The QR scanning functionality did 
not cause any problems, and data transmission 
speed was the only limitation. The user interface 
was generally legible and comprehensible for the 
users. However, access to information was re-
stricted by physical obstacles on the trail and sig-
nal strength.

Conclusions

The study proposed a social geoinformation 
service (geoportal) and a mobile application 
dedicated to seniors. The solutions were imple-
mented for the religious tourism destination in 
Poland called Kalwaria Głotowska. The applica-
tions presented in this study included guidelines 
for functional and user-friendly geoinformation 
solutions dedicated to the surveyed group, which 
were developed in this study.

The results indicated that when designing ap-
plications for the elderly, special attention should 
be paid to their needs and expectations because 
both natural and man-made obstacles pose the 
greatest challenge for this user group. Ground 
surface, slope and route length are important 
considerations for seniors and people with mo-
bility impairments. Requirements for the geoin-
formation e-tourism applications should include 
graphic design, ergonomics and spatial data 
presentation adapted to user skills.
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The presented study makes a contribution to 
the development of information society. It ad-
dresses important topics such as the influence of 
civilisation on the human life span, improvement 
in the quality of life and activation and integra-
tion of seniors through tourism.

The study paves a way for further research on 
seniors’ perception of cartographic information, 
and it offers valuable inputs for improving tour-
ist signs on trails intended for disabled visitors.
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