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Abstract 
Tourism has seen an unparalleled increase in the last few decades and as such, the number of visits 
to UNESCO world heritage sites is also on the rise, and alongside this is the use and proliferation of 
smartphones, which allowed the development of apps in many fields including tourism. Despite this 
fact, research on what information tourists seek while visiting historical sites is still scarce. The present 
study aims to verify the information that tourists consider more critical to have at their disposal during 
their visit to world heritage sites, to this end a qualitative survey with open questions was conducted at 
the entrance of two of the most visited world heritage sites in Sintra, Portugal, the first site in Europe to 
be recognized as Cultural Landscape and which houses a large cultural offer within its area.  

Through interviews with tourists, we obtained the data to elaborate a concept map – using Leximancer 
–, in which we found five main themes (History, Map, Use, Information, and View), representing the 
most important concepts in the proposal and development of the intended tourist app 

This paper proposes the key concepts, or requirements, that must be taken into account in the 
development of a new technological prototype for supporting and guide tourist during their monument 
or tourist attraction visit 

The needs of the tourist user should always be considered when designing products as such this 
paper proposes the requirements necessary for a world heritage site guiding app and compares it with 
what the currently existing apps deliver. 
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1 INTRODUCTION 
Tourism is nowadays one of the world main social and economic activities, with culture being one of 
its main drivers. ICOMOS - International Council on Monuments and Sites (1976) defines Cultural 
Tourism as “form of tourism whose object is, among other aims, the discovery of monuments and 
sites. It exerts on this last a very positive effect insofar as it contributes – to satisfy its own ends – to 
their maintenance and protection. This form of tourism justifies in fact the efforts which said 
maintenance and protection demand of the human community because of the socio-cultural and 
economic benefits which they bestow on all the populations concerned”. 

Not only do we live in an era of tourism expansion, but also in a digital one, which offers many options 
of to improve tourist’s satisfaction by enhancing on-site experience. Not too long-ago tourists had to 
rely solely on physical guides and on-site information, but that scenario has now greatly changed due 
the wide use of cellphones, namely smartphones and wireless technology which allows for anyone to 
carry the power and information of the world wide web right on their pocket. Other studies already 
recognize smartphones as an emerging trend in tourism which holds great potential to transform the 
way people experience travel [2]. Although smartphones possess web browsers and allow tourists to 
surf the web and search for required information on mostly static web pages, apps allow for the 
integration of cellphone features such as the GPS and camera, which offer a better usability and 
interaction with the physical space. The number of dedicated apps for tourism context is rapidly 
increasing and many devoted to UNESCO World Heritage Sites already exist [3]. 

Despite the expanding offer of Apps dedicated to tourism in general and UNESCO sites in specific, 
research on what information do tourists exactly expect to have access to while on this context is still 
scarce. In this study we intend to analyze the information that tourists wish to have access to while 
visiting cultural heritage sites, for we cannot design good apps to aid anyone, without understanding 
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their true needs and expectations. The information was obtained through an open question survey 
conducted directly with tourists who were either about to visit or had just visited historical sites in 
Sintra, Portugal. The collected information allowed us to generate a conceptual map of themes which 
can be used to gain knowledge of what main features and information should be considered when 
designing mobile apps in this context. 

1.1 The use of information technologies in tourism 
Whenever travelling and visiting unknown places access to information is of vital importance, 
historically tourists were very dependent on printed guides and on site provided information [4], but the 
development and spread of use of the internet changed that, in fact internet has today become the 
most frequently used source of information when making travel plans, with a lot of this information 
being provided via smartphones, more precisely through thousands of applications, of which most are 
free. Information provided through mobile services not only is more practical and resourceful than 
traditional sources, it also holds power to affect the satisfaction of travelers, and even has a significant 
effect on destination revisiting intentions. For these to happen however, developers need to consider 
what do tourists value the most on mobile technologies on tour context, with current research 
identifying that interface design quality is more important than the history and cultural knowledge 
quality [5].Despite this fact design quality will be wordless if the content provided doesn’t meet the 
users’ needs. 

In this study we aim to contribute to that research, and we must identify what previous research found 
on this field, to compare our results. Literature review allowed to identify several requirements through 
a 2015 research based on the Kano Model, which distinguishes three types of product requirements 
that influence the customer satisfaction in different ways: 

• Must-be Requirements: Not fulfilling these requirements results in the customer being extremely 
dissatisfied, they are however taken as granted and will as such not increase the satisfaction. 

• One-dimensional requirements: Customer satisfaction is proportional to the level of fulfilment 
therefor the higher the level of fulfilment, the higher the customer’s satisfaction and vice versa. 
These requirements are usually explicitly demanded. 

• Attractive requirements: Attractive requirements not expected by the customer, fulfilling them 
lead to more satisfaction, not meeting them doesn’t, however result in dissatisfaction (since they 
weren’t expecting) [6]. 

The study by Federica Palumbo [2] identifies the following requirements divided by category: 

Must-be: 

1 Multilingual option. 
2 Friendly and efficient user interface. 
3 Compatibility with different operating systems. 

One-dimensional: 

1 Multimedia information. 
2 Geo-located map. 
3 Possibility to store loyalty cards, coupon and voucher. 
4 Free download 

Attractive: 

1 Recommendations for personal routes. 
2 Augmented reality. 
3 Service available off-line. 

As seen before interface design quality is considered more important to users than the quality of the 
content itself, therefor we should also analyze how to design such mobile app, it is exactly this that a 
2012 paper by author Stefania Boiano provides us with, the outlining of the aspects regarding the 
planning and production of cultural content for mobile usage, regarding its design strategy. According 
to this research there are 7 content typologies that need to be addressed. 1) Text which should be 
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kept as short as possible 2) Images which should be high-contrast 3) Audio considered an excellent 
content for mobile devices since it can be heard using earphones, like text it should not be too long 
and clearly audible 4) Video which can add an emotional layer to the cultural information, pointing 
however that they do distract the user from the surrounding environment, and should therefore be 
used carefully 5) Maps with interactive capability 6) Social features and lastly 7) Updates and 
maintenance. When it comes to User Interface this paper recommends keeping it simple and intuitive 
as possible [7]. 
Now that we have analyzed the advantages of mobile technologies in the tourism and cultural context 
and previous research on what users expect it to have and how it should be presented, it becomes 
interesting to understand the current offer of apps dedicated to UNESCO sites, mainly its spread and 
most frequent features. An analysis of such type was conducted in 2013 by Theresa Karolina Shieder. 
By analyzing 115 apps dedicated to UNESCO sites this research identified 49 indicators which were 
grouped into 7 categories. 1) General Information 2) UNESCO world heritage sites 3) Multimedia 4) 
Place 5) Tourism 6) Entertainment and 7) General features / settings. Of these General Information 
was the most represented category, which includes indicators such as description, history and 
geography of the site and suggested tour(s), selected points of interest / highlights and proposals was 
the frequently present indicator (80%). The study also concluded that at the time only 11.3% of the 
apps offered virtual tours and that AR features were only present in 5.2%, despite being considered a 
major trend in mobile tourism domain [3]. 
Most visitors can be classified as short time visitors which are highly heterogeneous, therefore 
requiring different kinds of information. Although access to information can be provided in several 
ways one must consider the need to filter it according to the end user needs, enabling easy and fast 
access to what is needed by who, at what moment, thus facilitating exploration. Tour personalization 
has been a topic of research for over two decades and although its need has since long been 
acknowledged, the way by which it is provided has been improved through technological 
advancements, going from a manual process to a more dynamic and less noticeable one. Research 
found that people do not like to be stereotyped into a specific group to have access to more 
personalized information, instead preferring dynamic personalization, this should therefore be an 
unnoticed process, provided in the background and not by directly asking the user for input [8]. 

1.2 The context of Sintra 
Sintra is a village and a municipality in the District of Lisbon, the capital city of Portugal. With 382,521 
residents it is the second most populous municipality in the country. 

Located in the green mountains where continental Europe meets the Atlantic Ocean at its most 
western point, Sintra is rich both in natural and edified heritage, making it one of the main touristic 
destinations in Portugal and a UNESCO world heritage site, having been in 1995 the first site in 
Europe to be classified as Cultural Landscape, a category established in 1992 which recognizes the 
combined works of nature and man. 

Sintra (as a tourism destination) is recognized as a strong international brand with strong links and 
complementarity with Lisbon and the municipality of Cascais (located on the opposite side of the 
Sintra Hills, also recognized as a tourism destination mainly sought by its Sun and Sea offer). Sintra 
presents highly developed cultural attractions with its main concept and element of identity being its 
unique ambience as a romantic icon [9]. 

Following the classification of Sintra as world heritage in 1995 and with the objective of merging the 
different institutions holding responsibilities for safeguarding and valuing the Sintra Cultural Landscap 
the Portuguese state deliberated the creation of a state-owned company: Parques de Sintra-Monte da 
Lua, S.A. (PSML). 

Nowadays PSML is responsible for the management of all but one of the main cultural attractions in 
Sintra, being responsible for restoration, maintenance and management of those spaces, doing so 
with its own income generated by sources such as the entrance fees and support facilities. 

The number of visitors has witnessed a continuous increase since the creation of PSML, with its 
managed cultural attractions having received a total of 3,192,818 visitors in 2017, which resulted in an 
income of 30,822,825.00 €, of which 6,020,618.00 € were applied in direct investment.  
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1.3 Park and Palace of Monserrate 
The origins of this site date back to the 18th century when wealthy English merchant, Gerard de 
Visme, decided to build there a house of Neo-Gothic style, this house would however quickly fall into 
ruins. Francis Cook who would later receive the title of Viscount of Monserrate bought the property in 
1863 and commissioned architect James Knowles to transform the property into yet another great 
display of Romantic architecture in Portugal.  

Around the palace exists a magnificent garden with surprisingly contrasting scenery, composed by 
plants of very scattered points of globe, ranging from palm-trees, and tree ferns from Australia and 
New Zealand to agaves and yuccas from Mexico. A true delight with plants from five continents. 

Although the palace felt in disrepair and was left abandoned for several years, the transfer of the 
property to Parques de Sintra – Monte da Lua in the year 2000 resulted in a profound restoration work 
which restored it the Palace and the surrounding garden to its former glory, allowing it to be once 
again reopen to the public in 2007 [10]. 

Number of Visitors: 160,706 (2018) 

1.4 Park and National Palace of Pena 
Located in the Sintra hills, the Park and Palace of Pena are the fruit of King Ferdinand II’s creative 
genius and the greatest expression of 19th-century romanticism in Portugal, denoting clear influences 
from the Manueline and Moorish styles of architecture. 

The National Palace of Pena which is one of the best expressions of 19th century architectural 
Romanticism is currently the most visited monument in Portugal (2017). The palace construction dates 
back to the 19th century when King Ferdinand II (reigned: 1836 – 1853) acquired a formed monastery 
on that location that was at the time abandoned since the suppression of the religious orders in 
Portugal. By that time the building was in disrepair and the king ordered it to be repaired. Under the 
vision of Ferdinand and the genius of Wilhelm Ludwig von Eschwege (architect, 1777-1855) the 
monastery would become what is now one of the wings of the Palace, with a full new wing being built 
under the kings’ orders. 

The reconstruction of the former monastery transformed it into a castle-like residence, a style based 
on the German romanticism (Ferdinand II had German ancestry, having born in Viena, Austria). Many 
symbols of several cultures and building styles can be found throughout the palace, including but not 
limited to: vault arches, Medieval and Islamic elements. 

Around the palace lies the Park of Pena, a big, romantic and exotic garden with winding paths and rich 
natural display, with hundred different species of trees and plants from around the world [11]. 

Number of Visitors: 1,976,367 (2018) 

2 METHODOLOGY 
The aim of this research is to analyze what information tourists expect to have access to while visiting 
cultural world heritage sites, to that end and considering the lack of research on this field, we decided 
to conduct a qualitative survey directed at tourists. This survey was carried out at the entrance of two 
of the main cultural sites of Sintra, the National Park and Palace of Pena and Park and Palace of 
Monserrate. Two structured surveys were created, with previously defined and fixed questions [12], 
one aimed at tourists who were about to visit and other directed at those who had just visited, both 
contained 4 similar open questions. Before Tour Survey: 

1 – What are your expectations for the visit? (Please provide some context of your travel behavior, 
reasons for visiting, etc) 2 – Do you expect the support material and information provided at the 
location will be enough to guide your visit? (Please explain what you expect and why) 3 – What 
information do you consider most important to have at your disposal during the visit? (Please give 2 or 
3 examples). 

After Tour Survey: 

1 – Were your initial expectations for the visit totally satisfied? (Please provide some context) 2 – Do 
you consider that the provided support was enough to guide you during the visit? (Please explain why 
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and specify what resources you used) 3 – What other information or support would have been useful 
during your visit? (Signs, spot locations, help, etc…) (Please give 2 or 3 examples). 

A 4th question was asked on both versions: What advantages and features/functionalities would you 
like from an APP to guide you during your visit? 

A total of 40 surveys were conducted with 39 being considered valid, 21 before the tour and 18 after, 
20 females, 19 males. A total of 13 nationalities were interviewed, with Brazilian and Portuguese being 
the most expressive ones (both with 9 respondents), followed by Americans and Germans (4 each). 
59% of the enquires had an age of 39 years or younger. 

All answers were compiled in an excel file, with each row representing an inquired tourist, and a total 
of 1358 word being obtained considering all answers.  

To analyze the answers obtained we resorted to Leximancer, a content analysis tool adequate for 
processing qualitative data and large chunks of text, identifying the main concepts present in the same 
and clustering them into themes with little manual intervention [13]. 

3 RESULTS 
Using Leximancer we automatically generated a conceptual map composed by 5 main themes: 
History, Use, Information, View and the most relevant one, Map. Each one of these themes is 
associated to important concepts such as location, pictures, sites and guide (map theme), history, 
time, understand, indications and architecture (history theme), support, search, and free (use theme) 
(see Figure 1). 

 
Figure 1. Concept map displaying tourists’ expectations towards their visit and information requirements 

With this study we aim to contribute to future development of APPs dedicated to cultural heritage sites, 
therefor it is our hope that the analysis of the present concept, which presents the potential consumer 
assessment of requirements will contribute to diminish the existing gap between supplier and 
demander interpretation of requirements, allowing for improved user acceptance [14] and by allowing 
heritage site managers to provide useful information where it is needed the most, on site [4]. By 
ensuring that heritage site managers are able to provide their visitors their true needs of information 
we’re are allowing them to present the cultural product in a well-designed manner which could 
stimulate and increase the visitors’ interest and involvement”, thus creating experience quality, which 
leads to visitors’ perceived value, satisfaction and eventually customer loyalty [15]. 

According to results map was the most relevant theme and concept identified by the inquired tourists, 
this concept is connected to others such as location, sites, pictures, guide and can be linked to our 
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previous literature review, which allowed us to conclude that map, GPS and overall geographical 
location features were not only one of the most provided feature in this kind of APPs but also deemed 
as necessary as explicitly demanded requirement by users, with its presence improving overall 
satisfaction of use [2][3]. A map feature allows for visitors to not only understand the space being 
visited and its main sites and how to get there but also to pick their route based on personal 
preferences. 

The second most relevant theme identified was History, which holds concepts such as understand, 
time, architecture and indications. History is in fact the main information requested by tourists and is 
heavily connected with the wish to understand the site being visited and the culture attached to it. The 
concept time here refers to the historical era of the site origins and yet again the desire to understand 
how it connects to the site. Likewise Map, History too is already one of the main concepts present in 
current APP offer [3]. 

Along with Map and History which can be considered as the in fact main information requirements, the 
survey allowed us to identify a third theme of different characteristics, Use. Unlike the previous two 
themes, this one is related to the design and functionalities of the application, rather than information 
itself. The concept free here present refers to the desire of tourists to be allowed to download the 
application without direct cost associated. Yet again this concept was also identified in previous 
research, as other studies identify this requirement as having a customer satisfaction proportional to 
the level of fulfilment [2]. Most of the already existing offer is indeed provided by free, therefor meeting 
tourist’s desire [5]. 

Lastly, we have two one concept themes, View and Information, with the first being more associated to 
female users and the second to males. Information is connected to the content required, such as the 
concepts connected to the history and the map of the site. Similarly to what we identified in literature 
review information should be concise and based on the need at hand, therefor easy to obtain and 
navigate, not only that it should allow for a personalized experience [8]. Apart from the topics already 
identified (history and map), other type of sought information includes that linked to the facilities of the 
site itself, including schedules of buses, dinning services and site opening and closing schedule. The 
View theme connects with viewpoints and the in this case the wish to behold the village of Sintra and 
its surroundings that lie on the slopes of the mountain from the high position of the Pena Park, which 
allows from great pictures to be taken. 

4 CONCLUSIONS 
Through the analysis of our generated concept map we can conclude that the main informational 
requirement that tourists seek access to while visiting world heritage sites, namely cultural ones is a 
map feature to help them get around the site and choose what to see. The second major requirement 
is connected to the historical information of the site itself, in order to be able to understand the space 
that is being visited, its architecture and overall history. Thirdly we can also conclude that tourists also 
expect such application to be easy and free to use. 

We’d like to mention that although the interview tourists showed in general a positive attitude towards 
the possibility to use a mobile application to help them explore the locations being studied, most were 
still satisfied with the information currently being provided, namely the free leaflets provided as well as 
the info boards and find it to be enough to explore the sites. 

Lastly, we can conclude that our study and the requirements here found follow the same trend of 
previous research and that the requested information as well as map feature is already present in 
most of the existing applications. 

The present work might be limited to the size of its sample and therefor it is our hope that it can be 
used to encourage similar research on other sites with a larger sample. 
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