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Abstract: Accessible tourism has become relevant, generating significant economic and social impacts.
Even though the accessible tourism market is rising and presents an excellent business opportunity,
this market is largely ignored, as it is challenging to stimulate the flow of accessibility information.
Accessible technologies, such as tourism information systems, can be a potential solution, increasing
accessibility through communication. However, these solutions are few and tend to fail the integration
of users upon development processes. This research aims to present a technological platform to
improve accessibility in the tourism industry. The name of this accessible and adaptable technological
solution is access@tour by action, and it was created following a user-centered design methodology.
This development involved a requirement engineering process based on three crucial stakeholders in
accessible tourism: educational institutions, supply agents, and demand agents. The design phase
was achieved with the help of a conceptual model based on a unified modeling language. The
initial prototype of the solution, created in Adobe XD, implements a wide range of informational
and accessibility requirements. Some access@tour by action interfaces outline the design, content,
and primary functionalities. By linking technological development, tourism, and social inclusion
components, this study highlights the relevance and interdisciplinarity of processes in developing
accessible information systems.

Keywords: accessible tourism; user-centered design; tourism information system; unified modeling
language; mobile technology

1. Introduction

Technology is changing the tourism industry with the daily emergence of digital
trends. However, the adoption of technological solutions presents both advantages and
challenges for the tourism sector [1]. A significant challenge emerging is how new tech-
nologies can improve the social inclusion of people with special needs (PwSNs), including
people with disabilities [2]. Accessible tourism is crucial for developing a more inclusive
society, focusing on creating conditions so everyone, including PwSNSs, can enjoy tourism
experiences [3]. Technology should be at the service of society, so integrating accessibil-
ity into diverse technologies is an excellent example. Tourism enriches people in many
dimensions. However, it is difficult for visitors with disabilities to travel due to the several
constraints that they face [4]. Often, people with physical/cognitive disabilities become
unable to travel due to barriers [5] that are not only related to physical space but also to
lack of information and defective communication [6]. Moreover, the information about
accessibility conditions in tourism offers must reach PwSNs and be in a format that can
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be consulted by these users [7]. Otherwise, the availability of information holds no practi-
cal value. For that reason, this work was built on the basis that accessible tourism must
consider two components: physical and digital accessibilities [1,3,8-11]. Besides this, there
are diverse accessible tourism stakeholders [12-14] involved in creating accessible tourism
conditions. As it can be challenging to address the diverse requirements of PwSNs [15],
all elements in the accessible tourism market must develop joint strategies (involving
technology) to promote tourism activities accessible to PwSNs [16].

As the accessible tourism market expands and its potential increases, information
and communication technology (ICT) can serve as an excellent means to leverage this
growth. The effectiveness of technology hinges on how well it meets the needs of its
users [17]. Hence, it is imperative to study how information exchange should be treated.
This interaction is mainly determined by the inputs and outputs traded between the users
and the technology solution [18]. In addition, it is essential to ensure that the system in this
area can serve as a technological solution to address accessibility challenges in tourism.

The use of information systems may represent a solution for improving the circula-
tion of access conditions to the practice of tourism, as they facilitate access to different
tourism activities [10], thus combating the social exclusion of PwSNs. This technological
solution not only enhances tourism experiences for anyone, regardless of their degree
of need or disability, but also ensures greater value to the customer, helping their social
integration [19,20]. Despite the benefits that come from the use of this type of technology,
currently, there is still an evident lack of platforms [21,22] oriented to the promotion of
accessible tourism, as demonstrated in the studies by Teixeira et al. [23] and Alves et al. [24].
As such, this paper intends to address this gap by presenting a prototype of a Web-Based
Information System (WBIS), designated access@tour by action, capable of mediating infor-
mation needs in accessible tourism. The developed solution functions as a technological
platform, acting as a communication tool between offer /supply and a training tool within
accessible tourism. The innovation associated with this work is not only related to applying
information technology to a peculiar area (accessible tourism) but also to the incorporation
of the contributions of different stakeholders: (i) demand agents (PwSNs, social orga-
nizations, and informal caregivers), (ii) supply agents (accommodation units, museums
and monuments units, transport and tourism animation enterprises, intermediaries—travel
agents and tour operators, and public organizations with responsibility in the sector), and
(iif) education institutions (e.g., universities and higher education institutions responsible
for training in tourism).

To obtain the access@tour by action, a user-centered design (UCD) methodology was
applied based on previous validated methodology works in different research areas [25-27].
The development began by retrieving the main requirements from the different stakehold-
ers with the help of different data-gathering methods. Afterward, the requirements were
converted into system functionalities. This process was followed by obtaining a conceptual
model based on the gathered requirements and using Unified Modeling Language (UML)
to understand the user interaction better. Then, a reflection is carried out on obtaining the
prototype, particularly addressing testing procedures. Afterward, a prototype is presented
in Adobe XD. The prototype combines accessibility features with all the necessary informa-
tion flows needed to support accessible tourism. With the intention of illustrating some
functionalities, the prototype interfaces are shown with screenshots. Then, a discussion
is provided on the innovation of access@tour by action, comparing utilities with existing
accessible tourism platforms. Finally, the paper ends with the main contributions, discusses
some minor limitations, and addresses future work.

2. Background
2.1. Tourism and Accessibility

The concept of accessibility in tourism refers to the various methods, tools, or ap-
proaches that make environments, products, services, and information available and usable
by all people, including those with disabilities or impairments [3,9]. It ensures that ev-



Computers 2024, 13, 263

30f29

eryone, regardless of eventual specific needs, can access and use the intended resources
effectively [1,8,28]. Accessible tourism aims for a more inclusive society [29], improving
accessibility conditions in tourism, especially for people who suffer from some type of
disability (physical, hearing, intellectual, visual) or have some special needs [30]. Lately,
this concept has gained special attention with the rising global tourism market [31] and the
last disability world report indicating that 15% of the world’s population lives with a dis-
ability [32]. The importance of the accessible tourism market is increasing not only due to
social responsibility concerns but also because of increasing business opportunities [33-35].
Besides this, it is crucial to understand that accessible tourism with the integration of
diverse PwSNs [36] depicts a complex scenario regarding accessibility requirements. Dif-
ferent requirements translate into a wide range of attributes in terms of accessibility con-
ditions [37,38] that need to be ensured [6]. A possible solution to address this inherent
complexity is to consider the role of caregivers. These caregivers can be formal, such as
social organizations that provide support to PwSNs, or informal (family, friends) [31] and
are often responsible for searching for accessible tourism offers for PwSNs [39]. Only
by looking at the demand from different perspectives will it be possible to reach truly
accessible solutions in tourism.

Establishing accessibility conditions in tourism has been gaining some prominence [7].
However, some barriers to accessibility still exist, preventing the full realization of accessible
tourism [5,40,41]. Physical barriers (e.g., architectural and lack of support materials) [42]
and communication/informational barriers (e.g., lack of braille signage, absence of audio
guides for blind users, unavailability of sign language interpretation, lack of human skills
in communication) [43] create “obstacles” that threaten the ability and independence
to realize tourism activities [6,44]. While guaranteeing these accessibility conditions is
essential, access to the correct type of information remains the primary factor in tourism
environments [45,46]. The information about accessibility allows PwSNs to perceive if
their requirements can be taken into account during the planning of a tourism trip and
during the tourist experiences, as well as if all the conditions for tourism are met without
any constraint [47]. On the other hand, the accessibility of information ensures that all
information is available to those who need it without any loss of value [48]. It is precisely
in the interplay between these two aspects that the role of ICTs becomes relevant, assuming
primary importance as tools that promote accessible tourism [49], as it enables exchanging
information within the accessible tourism market.

In that sense, if we hope to build integrated solutions that contribute to establishing
accessible tourism conditions, it is crucial to be aware of the needs of PwSNs and care-
givers and look at the other sides of the spectrum of the accessible tourism market [50].
Firstly, we ought to look at the role of tourism supply agents, such as accommodation
units, monuments, and museums [16]. These supply agents are responsible for creating
and sharing tourism offers. Therefore, these users are responsible for providing all infor-
mation regarding accessibility conditions. Despite having this kind of information, it is
challenging to reach their intended target audience (PwSNs) [23,51]. Hence, it is essential to
create pathways that improve the communication between demand and supply regarding
accessible tourism.

On the other hand, one must not forget how to ensure accessibility conditions in
tourism services. The negative attitudes of staff towards PwSNs represent another signifi-
cant obstacle in terms of information provision [52]. To address this negative factor, some
authors [53,54] have highlighted the importance of training related to accessible tourism.
Tourism staff must receive training to understand the accessibility and information needs
of PWSNs and provide them with the best possible tourism experience [28]. Teachers and
students of tourism courses should disseminate the training required to ensure accessibility
conditions in tourism. For this reason, education institutions and other training institutions
play a crucial role in improving specialized teaching programs to address the requirements
of the accessible tourism market [14]. If tourism hopes to build accessibility solutions that
share information, it is pivotal to integrate entities (students and teachers) of institutions
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that are responsible for providing training in tourism during the conceptualization and
building phases.

2.2. Accessible Tourism Information Systems

It should be noted that ICTs could be very useful in accessibility contexts [55]. For
instance, technologies associated with location systems are crucial for creating accessible
geographic databases [56]. Furthermore, mobile technology applications can present
mechanisms and collaborative features [57]. In summary, ICTs emphasize not only the
technological aspects of information dissemination but also the means to facilitate access
to the digital world, particularly through assistive and adaptive technologies [58]. The
context of accessible tourism is no exception. Some practical instances of utilizing ICTs in
accessible tourism are the support in visiting monuments and museums, as demonstrated
in the research conducted by Angkananon et al. [59], Haworth and Williams [60], and
Ivanov et al. [61].

To increase accessible tourism conditions, the particular requirements [62] of diverse
visitors with special needs (e.g., vision, hearing mobility, cognitive/intellectual, allergies,
and heart problems) [1] should be taken into consideration by the responsible supply
agents [4,28,63,64]. Considering the aim of establishing such a gateway, information tech-
nologies can pave the way for success. This is tied to the significance of information in
accessible environments [10]. In the case of tourism, trip planning is conducted with signifi-
cantly greater detail by PwSNs [65] since the more significant the accessibility requirements,
the greater the requirements for detailed information [13]. Besides this, the tourism plat-
forms’ interfaces are connected to Human—-Computer interaction and have been examined
as a key challenge [42]. This is because information should be provided in an accessible
way so that PwSNs can understand its content [66,67]. Although digitalization enables
access to tourism information, accessibility barriers still exist [68]. To overcome barriers
and integrate the views of several stakeholders, information systems can serve as potential
solutions, as outlined in a study by Michopoulou and Buhalis [69]. Essentially, information
systems serve as technological solutions designed to assist PwSNs [49] by delivering the
appropriate information at the right moment and in a suitable format [70].

The creation and design of information systems within specific accessibility environ-
ments (tourism) and users (PwSNs) presents a significant challenge [71,72]. It is necessary
to have a deep knowledge of the accessibility tourism market to gather the correct user
requirements, which can be divided into two types: functional and non-functional. Func-
tional requirements can be described as functional requirements that specify what the
system can accomplish, whereas non-functional requirements outline how these functional
requirements should be implemented [73]. In the case of developing information sys-
tems for PwSNs, non-functional requirements are crucial, mainly because they include
accessibility requirements [74].

There have been attempts to introduce accessibility in software development, espe-
cially with the creation of the Web Content Accessibility Guidelines (WCAGs) [75], which
consist of a set of validated guidelines that web developers should follow in order to
ensure technology is accessible to all [76]. Despite the existence of valid standards, such as
WCAGsS, accessibility is still a lacking aspect across software development [77]. This was
observed in earlier research from various fields, such as education [25], tourism [26], and
healthcare [27], where new methodological approaches had to be created to meet specific
accessibility needs. The solution to address the specific and diverse requirements was to
place the focus on users. This is true in the accessible tourism market, where PwSNs and
other stakeholders have distinct and specific requirements [78]. Different authors [79-81]
indicated that lacking human perspective during development phases can lead to de-
sign faults and failed implementation processes [82]. Thus, it is recommended to follow
UCD [83] and iterative [84] approaches, making systems more “usable” and accessible
by focusing on the specific requirements of users [85]. However, there is a gap in current
platforms regarding the users’ integration and placement of accessibility requirements at
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the heart of system development. This is verified in the few existing accessible tourism
platforms (e.g., Tourism for All [86]; Hands to discover [87]; Euans [88]; Travability [89];
Tourismus fiir Alle Deutschland [90]; Tur4All [91]). Most of them clearly fail this integra-
tion, as demonstrated in a study comparing the diverse platforms performed beforehand
and reported by Alves et al. [24]. Since technological platforms are ideal for disseminating
information, and information is a critical aspect of tourism, there is a clear justification for
using them to promote tourism for all since, as in any other field, information is the key to
success. However, users must be involved in methodology processes because only then
will a solution be truly accessible and cater to their requirements.

3. Materials and Methods

To accomplish more accessible tourism conditions, it is necessary to provide accessibil-
ity information and ensure that this information reaches PwSNs in an accessible manner.
In fact, the greater the accessibility requirements, the greater the need for detailed in-
formation about those requirements [92]. This study aims to solve the problems arising
from the abovementioned context, proposing the technological platform access@tour by
action, which can mediate the information requirements of demand and supply agents
in accessible tourism. The significance of this study is determined by the absence of plat-
forms that specifically address these needs, especially regarding accessibility requirements.
More specifically, solutions should allow integration and interaction between the various
stakeholders involved in the value chain to promote the accessibility conditions of tourism
destinations. The access@tour by action aims to serve as an informative platform that
promotes communication sharing among stakeholders in accessible tourism. It is expected
that a solution of this nature can help in the development of accessible tourism conditions,
as it enables access, in an accessible way, to share information about the accessibility of
destinations. This allows PwSNss to find tourism solutions that are adapted to their needs
and/or disabilities. In addition, the access@tour by action intends to allow the sharing of
several tourism offers (e.g., hotels, museums, and outdoor activities) within an accessibility
context. Thus, it represents an excellent opportunity to interact with an up-and-coming
market, reaching potential customers through disseminating accessible tourism offers on a
dedicated platform for this purpose. Integration of educational institutions is also valu-
able, as disseminating research and training programs can create awareness for accessible
tourism topics in academic communities. Finally, it also should be noted that the objective
is for the platform to be self-sufficient, meaning that the users are responsible for inserting
and retrieving information.

3.1. Methodology and Conceptualizing Phases

The conceptualization and building process of the access@tour by action follows a de-
fined methodological approach (Figure 1). Earlier methodological studies inspired this de-
velopment process, which was carried out in various areas of information systems [25-27],
following a UCD methodology with six development stages.

The first stage aimed to study the environment encompassing the accessible tourism
market. The analysis of complex factors in accessible tourism allowed us to understand
the main accessibility problems related to the architecture of accessible solutions and what
should be considered the main stakeholders. For the reasons found and outlined in the
accessible tourism literature [1,16,50,54], an agreement was reached in terms of grouping
stakeholders in the mentioned groups: (i) demand agents (users looking for accessible
tourism offers: PWSNSs, social organizations that provide support to PwSNs, and informal
caregivers), (ii) supply agents (users looking to insert offers related to accessible tourism:
e.g., hotels, museums, . ..), and (iii) education institutions (tourism teachers and tourism
students wanting to gain knowledge in accessible tourism).
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Figure 1. The methodology used for conceptualizing the access@tour by action platform.

The second stage focuses on retrieving the main requirements for building the platform.
Different methods were necessary to gather the needs/requirements of demand agents,
supply agents, and education institutions. Essentially, three data-gathering methods were
applied: surveys, interviews, and focus groups. It is important to note that the data
gathering was obtained from a sample of accessible tourism stakeholders in Portugal.
A summary of the work involved and a complete description of the techniques used to
obtain user requirements have already been published in diverse academic works [16,54,93].
These studies include the requirement assessment process of demand agents from Teixeira
et al. [93], supply agents from Alves et al. [16], and education institutions from Teixeira
et al. [54]. A summary of the data-gathering process is illustrated in Table 1.

After applying the data-gathering methods, the obtained requirements were converted
into system functionalities. These functionalities are the range of system functions that
determine what the system should perform and how to execute them [73]. This includes
usability and communication requirements, which primarily relate to accessibility.

The system modeling aimed to organize the collected functionalities logically and
coherently. UML notation was chosen to create the models to understand sequences
of information, given that it has frequently been considered a language for defining,
displaying, and creating information technologies [94]. The system modeling aims to
organize the available information in a logical and coherent manner, demonstrating how
the flow of information should proceed. Essentially, conceptualizing the solution as a
class diagram allows for transmitting a better idea of the capabilities and functionalities of
the intended technological platform. The class diagram was developed using the Visual
Paradigm software version 16.2. After designing the solution in UML, the elaborated model
must be evaluated before being translated into a prototype. Thus, the model was reviewed
by experts in the areas of tourism, accessibility, and information systems. A focus group
session with nine experts in tourism and accessibility was conducted to present the models
and gather some input. During the discussion panel, some functionalities were better
explained and corrected. It is essential to point out that, since UML diagrams represent
abstract models, their comprehension can sometimes be challenging.
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Table 1. Requirements gathering process.

Gathering Method Stakeholders Sample Size Administration Language Data Analysis
Demand agents—427 valid questionnaires
Demand agents . . . . .
Survevs Supply agents Tourism supply agents—592 valid questionnaires ~ Online and face-to-face Portuguese,/English Descriptive analvsis
Y PPy agents Education institutions—508 (students) and 42 (July 2019 to February 2020) & & p ¥
Education institutions . . . .
(teachers/course directors) valid questionnaires
Interviews Demand agents 53 interviews (31 PwSNs, 10 social organizations,  Face-to-face and online Portusuese Content analvsis
8 and 12 informal caregivers) (February to March 2019) & y
Demand agents Dem.and agents—9 part1c1pant§ . .
Focus Groups Supply agents Tourism supply agents—9 participants Online Portuguese Content analysis
Tourism higher education institutions—9 (May 2020)

Education institutions

participants
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After validating the model, the prototype was developed. The prototype was created
using Adobe XD. The software selection is related to the fact that interactive prototypes can
be easily shared with the team and potential stakeholders, facilitating the user experience
and user interaction. Moreover, the software also grants the integration of accessibility
factors to a certain extent.

The final two stages are the testing and the implementation of the platform. The
platform needs to be validated before making its way to the market. Therefore, conduct-
ing a set of acceptance tests, namely, usability tests with the different types of potential
users, is essential. The results of the tests will allow for correcting simple and complex
mistakes and analyzing other potential functionalities. Finally, in the implementation
phase, the best way to insert the platform into the market must be examined, alongside
the integration with other innovative technologies promoting accessibility. The way to
implement the access@tour by action should also address the impacts that Tourism 4.0 or
even Tourism 5.0 [95] can bring in terms of improving accessibility, not only in terms of
technology innovation but also sustainability enhancement. A more detailed description
of the methodological process to develop the access@tour by action can be consulted on a
previously elaborated study reported by Teixeira et al. [50].

3.2. Conceptual Model of the access@tour by Action

From a functional standpoint, the platform seeks to facilitate the sharing and exchange
of information among the relevant stakeholders by enabling user-platform interaction
through various outputs (retrieving information from the platform) and inputs (enter-
ing information into the platform). These can be considered the main functionalities of
access@tour by action and were identified based on the results of the questionnaires, inter-
views, and focus groups. The list of functional requirements per stakeholder is available in
Table 2.

Table 2. Functional requirements of access@tour by action.

Stakeholders

Demand agents

Outputs (Search Information about) Inputs (Insert Information about)
Accessible tourism offers
Tourism support services Accessibility requirements
Legislation on accessible tourism Evaluations of tourism offers

Investigation about accessible tourism

Accessibility requirements

Tourism support services . .
pp Accessible tourism offers

Supply agents Human resources with training in accessible tourism Job offers
Projects/training courses in accessible tourism
Market needs
Training opportunities
Tourism ob opportunities . . . .
Job opp . . . . Work experience in accessible tourism
students Academic research in accessible tourism
Education Projects/training courses in accessible tourism
institutions - . . Academic research in accessible
Characteristics of accessible tourism . . o
. tourismTraining opportunities related
Tourism Market needs . .
. . . . . to accessible tourismResearch
teachers Projects/training courses in accessible tourism

opportunities within

Academic research in accessible tourism . .
accessible tourism

Demand agents plan to utilize the platform to seek tourism offerings that meet their
specific needs and contribute to making these offers even more accessible to everyone.
Conversely, supply agents aim to use the platform to promote their accessible offerings and
connect with individuals experienced in accessible tourism. Lastly, educational institutions
can leverage the application for academic research purposes (more oriented to tourism
teachers) or to search for job offers in accessible tourism (more oriented to tourism students),
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consequently obtaining a better understanding of accessible tourism. It is interesting to
note that some stakeholders have one requirement as input, but a distinct stakeholder could
have the exact requirement as output. A clear example is the accessible tourism offers,
which are inserted into the platform by supply agents but are searched by demand agents.

After describing the functionalities, the system can start to materialize. Notwith-
standing, to continue to follow a UCD development procedure, it is essential to view the
proposed platform as a solution to a real-world issue. Hence, it was necessary to implement
a representation method within a real-life context. For this representation, platform models
can be created to verify how the previously collected requirements can be transcribed and
provide origin to an actual information system. The model should embody the system
by allowing the incorporation of new components and staging the development of the
intended incremental solution together with the evolutionary design. The main goal is
to illustrate sequences of information, enabling potential developers to understand all
potential interactions between users and the system.

Geared towards describing the different components that make up the system, a class
diagram was developed based on the collected functional requirements for each stakeholder.
This UML class diagram is represented in Figure 2 and depicts the technological platform
in a static-type phase. That is, regardless of the time factor, the diagram always remains
the same. The class diagram [96] consists of diverse classes. A class is a description (meta-
information) that defines characteristics and behavior shared by a group of objects. An
object is an instance (materialization) of the class. There are depicted attributes in each class,
which are described as the properties of each class. There are also relationships between
the classes, viewed as connections between objects in the various classes. The diagram
frequently features aggregation relationships, breaking down more complex classes into
simpler ones and establishing a hierarchical structure. For this reason, the class ‘User” can be
divided into three other classes: ‘SupplyAgent’, ‘DemandAgent’, and ‘EducationInstitution’.
There are, however, two classes that are associated with more than one user. It is the case of
the own class “User’ (representing a general user before registering into the platform and
becoming a specific stakeholder) and “TourismOffer’ (can be interacted with by the classes
‘DemandAgent’” and the ‘SupplyAgent’).

The class ‘SupplyAgent’ (e.g., accommodation units, bars, restaurants, tourist entertain-
ment companies, and tourism attractions) will be responsible for placing the “TourismOffer’
on the platform. This “TourismOffer’ can take various forms (e.g., accommodation and
cultural attractions (museums/monuments/theme parks)). For these reasons, it should
be indicated if there is some type of “TourismExperience” associated with it. For each
‘TourismOffer’, it is crucial to describe not only the provided ‘SupportService” but also
the accessibility conditions, with “AccessibilityDetails’, which can be divided into ‘Phys-
icalSpace’ (equipment and the establishments themselves), ‘Service’ (conditions of the
existing support staff), and ‘Communication” (forms of communication and the skills of
human resources).
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Figure 2. UML class diagram of the access@tour by action.
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The class ‘DemandAgent’ can essentially be a ‘Visitor’ or a ‘Caregiver’. The ‘Visitor’
refers essentially to PwSNs (tourists or excursionists) that look for accessible tourism offers
(“TourismOffer’). The ‘Caregiver’ can also carry out this search procedure. That says,
the ‘Caregiver’ can be responsible for searching tourism offers on behalf of PwSNs and
can be a “SocialOrganization” or ‘Informal” (family member or friend). The “Visitor’ may
have none or more than one ‘Caregiver’ associated with them. The “Visitor’ can also have
none or more than one type of ‘SpecialNeed’. The information on the type, designation,
and description will be essential for interacting with the system. While the “Visitor” is
enjoying a “TourismOffer’, a ‘VisitTime’ will be created (indicating start date and end
date), which will be used for the system to communicate with the ‘Visitor” and provide
recommendations in real-time and based on their location, such as other types of offers that
may be of interest, according to accessibility conditions. The class “Visitor’ can evaluate the
‘TourismOffer’. This evaluation is important for the responsible ‘SupplyAgent” to identify
potential improvements that could enhance the accessibility of the “TourismOffer’.

The interaction of the class ‘EducationInstitution” with the system is quite simple.
Essentially, classes ‘Student” and “Teacher” can access ‘AcademicResearch’ and ‘JobOffer’,
both related to accessible tourism. In addition, this class should insert the curriculum vitae—
class ‘CV’, with all the relevant information regarding studying and work components.

3.3. Reflecting on the Process to Obtain Prototype: Testing Procedure

Following up on the UCD methodology, the prototype was submitted to a testing
procedure. The testing phase was a crucial step in assessing if the prototype corresponds to
users’ expectations, although involving users, particularly PwSNs, in the design process
is technically complex. Therefore, it was necessary to apply an innovative mixed-method
testing approach that incorporated usability principles, such as predictability, consistency,
customizability, responsiveness, and crucially, accessibility. Therefore, the testing process
had to be meticulously planned. A two-stage testing procedure proved to be a viable
solution, as it facilitated the integration of accessibility by addressing significant design
flaws. The main objective was to detect errors and accessibility problems before the
prototype reached the stakeholders.

In the first stage, experts (academics) with research in tourism and accessibility partici-
pated in think-aloud sessions to evaluate the prototype and check the content (e.g., type of
information provided and identification of accessibility errors). This helped identify major
faults in terms of content, usability, and accessibility and correct them. Some identified
flaws in the platform included mistakes in language, lack of content, and lack of simplicity
in information delivery processes. The second stage was dedicated to tests with potential
end-users: PwSNs, social organizations, informal caregivers, tourism supply agents, as
well as tourism students and teachers. The different types of users needed to interact with
the web application to correctly evaluate the prototype. Thus, in this phase, usability and
accessibility were assessed by applying empirical methods through task performance and a
questionnaire. The focus will be on testing aspects, such as ease of interaction and appear-
ance, but also on understanding if the content/information of the application is relevant.
For task performance, we evaluated different metrics, such as time and completion rate.
The questionnaire consisted of 33 affirmation items that evaluated usability and accessibility
factors on a Likert scale from 1 to 5 (1—completely disagree to 5—completely agree).

By conducting this series of tests, feedback was obtained regarding the importance of
the features and information in the access@tour by action and identifying new features. The
testing results were presented in a previously performed study and were fully disclosed in
Teixeira et al. [97]. In summary, the obtained results demonstrated that: (i) the prototype has
the correct information, (ii) information is delivered in an accessible way, (iii) the prototype
was considered accessible and simple to work with, and (iv) users intend to use the solution
it in the future, as it was considered it offers significant contributions for accessible tourism.
Nevertheless, some feedback was retrieved, and the prototype was improved. According
to the users, some processes could be simplified, such as evaluating tourism offers and the
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registration procedure. Users also considered that the reading sequence was sometimes
complex due to the large quantity of information in some interfaces. Thus, it was possible to
collect a list of some improvements that were properly added to the solution. The version of
the prototype presented in this work already includes the implementation of user feedback,
as well as the identified needed corrections.

3.4. Prototyping the Functionalities of the access@tour by Action

To showcase some functionalities, the following section includes screenshots of the
interfaces available in the access@tour by action prototype. The objective is to provide an
overview of the developed technological platform by demonstrating the functionalities
available to the different users. Due to connectivity factors, the access@tour by action
was designed as a mobile technology application. As previously discussed, the platform
aims to disseminate information, stimulate communication among all actors involved in
co-creating tourism experiences, and help provide and promote personalized tourism prod-
ucts. This system was built to be dynamic and contribute to eliminating travel constraints,
improving the workers’ skills, improving the accessibility of the tourism products offered,
and providing overall access to accessibility-related information. Besides the explored func-
tionalities available to the users, it was necessary to pay special attention to components
related to accessibility assurance, which can be understood as non-functional requirements.
Thus, research was conducted to identify accessibility requirements. The starting point was
WCAG 2.1 [75], but different sources were used to determine accessibility components. The
identification of the accessibility requirements is thoroughly detailed in previously elabo-
rated studies, including systematic literature reviews [23,79], tourism website analysis [98],
and concurrent platforms analysis [24]. In summary, there are five main accessibility charac-
teristics of access@tour by action that focus on providing accessibility: (i) the availability of
alternatives to content that includes text, videos, and images, (ii) an easy-to-use navigation
system, (iii) content displayed in a clear and comprehensible format, (iv) a user-friendly
layout, and (v) compatibility with assistive technology.

To truly provide an accessible experience, the platform also has a range of specific
capabilities. Once opened, the platform greets the users and explains functionalities with
a video containing sign language. In addition, there are options available to change the
size and font of the text. The platform also provides input assistance when input from the
users is needed, presenting relevant labels and instructions. Finally, access@tour by action
was designed to offer simple and intuitive content, which can be navigated through voice
controls, ensuring a genuinely accessible solution.

The first interfaces of the platform are shown in Figure 3. Essentially, the platform
offers an introduction in video format with sign language support. Afterward, three paths
are available based on the type of user: (i) demand agents (users that search for accessible
tourism offers), (ii) supply agents (users that add tourism offers/products to the system),
and (iii) education institution (users that use the platform to collect accessible tourism
information related to training and academic research). After selecting a navigation path,
the user will have access to the respective functionalities. In a subsequent phase, the
goal will be to establish an identification system that automatically directs the user to a
designated starting page.

3.4.1. Functionalities for the Demand Agent

For demand agents (PwSNSs, social organizations, and informal caregivers), there are
various potential interactions with the platform. Users can utilize the platform to search for
accessible tourism products, assess the tourism products/offers they have consumed or
obtained, explore studies related to accessible tourism, discover tourism support activities,
and research legislation regarding accessible tourism. In addition, a toolbar is available
to users to link them with other interfaces on the system. These links include accessing
the favorite tourism offers saved page, a chat interface for interacting with other users,
a notification alert page, access to essential system definitions, and a Home button that



Computers 2024, 13, 263

13 of 29

allows users to swiftly return to their homepage. Additionally, at the top of the interface
is a search bar for exploring various aspects of the system using keywords. The user can
also access the user profile through the definition or simply clicking on the user profile
image. The user profile provides an overview of the accessibility needs of the tourists and
also their latest tourism experiences. The user previously inserted this information into
the system so it could be stored. The interfaces demonstrating the homepage of a demand
agent and a user profile are presented in Figure 4.

The selection of tourism products is one of the main functionalities. The user can
indicate the type of tourism product, location, and accessibility criteria. The objective is for
tourists to have the possibility to search for particular types of tourism activities that can
fulfill their accessibility criteria. The platform was also built with the aim of being smart
and adaptive, so when a tourist inserts personal information into the platform, the system
is capable of recognizing those needs and offering already filtered content by automatically
assimilating information regarding the users’ profile. The interfaces related to the search
for tourism offers are illustrated in Figure 5.

Once the search is completed, the results are presented according to the type of tourism
activity. Figure 6 intends to illustrate the simulation of searching for a cultural attraction,
namely a monument. After selecting the intended offer, a specific page offering more
information is shown. This page includes a detailed description, location, and detailed
comments from other users. Since accessibility is the primary concern, an accessibility
report is included on every offer page. This accessibility report intends to be an in-depth
presentation of all accessibility features available in the tourism offer for different types of
PwSNSs. Supply agents insert this information by filling out a form that will generate the
accessibility requirements. Later, actual users can validate the information available in the
report. The validated information is marked differently.

Ss Cess@to %41 -
e @tool‘ . OInfDrmatiun ﬂﬂ Language @

Welcome Demand S.App\y

\./

‘ (‘\ Educational
by a Ct\O Institutions
The access@tour by
action is designed for all
Lingua Gestual . .
Portuguesa those involved in
o — accessible tourism
FCT "5k 3620 ==
This work was financially supported by the

’bc'

ACTION - Accessible Tourism: Ce-creation of Tourist
Experiences through Intelligent Web-based Systems,

financed by the ERDF, through COMPETE2020 - Operational
Competitiveness and Internationalization Operational
Programme (POCI-01-0145-FEDER-030376), and by national
funds (OE), through FCT/MCTES (PTDC/EGE-OGE/30376/2017).

INDICATORS >

(a) (b) (c)

Figure 3. Interfaces of the initial screens of access@tour by action. From left to right: (a) the loading
interface, (b) the welcoming interface with sign language support, and (c) type of user selection.
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Figure 4. Interfaces representing the different interactions a demand agent can have with the platform
and the user profile. From left to right: (a) the demand agent homepage, and (b) the user profile.
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Figure 5. Interfaces to search for tourism offers. From left to right: (a) search filter, (b) type of offer,
(c) location, and (d) accessibility criteria.
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Figure 6. Interfaces resulting from a search. From left to right: (a) the interfaces of the result of a
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search, (b) the page of a monument, and (c) the respective accessibility report.

The evaluation of accessible tourism offers was made a simple process for visitors. To
start the evaluation process, it is necessary to select which offer it is intended to evaluate.
Subsequently, the user must fill out a simple form regarding the evaluation of accessibility
standards, service, and communication. Simple comments can also be inserted. Another
important aspect is the confirmation of the detailed information available in the accessibility
reports. The tourists can confirm every accessibility detail so that a security sensation can
be transmitted to other users. Once the process is completed (Figure 7), noteworthy
information for supply agents can be retrieved through these evaluation forms, especially
regarding accessibility issues.

Finally, the system also allows the search for investigation and support activities
legislation regarding accessible tourism (Figure 8). Investigation topics are mainly related
to books and conferences related to accessible tourism. Support services address the need
for specific equipment (e.g., wheelchairs, audio guides) and medical care (clinic in case
of emergency). During data gathering procedures, the legislation was pointed out as an
important concern for PWSN, so the platform intends to provide access to the actual legal
information regarding accessible tourism. The interfaces related to these functionalities are
shown in Figure 8.



Computers 2024, 13, 263 16 of 29

9:41 wil ¥ - a4 ol T - 9:41 il T -
& Evaluation by AfonsoPE @ @ & Accessihility Report
Accessibility Report for
Torre de Belém

@ Transportation: Bus, Plane

® Accommeodation: Hotel, . N
Friends and family Specific Conditions for

tourists with cognitive deficits

Torre de Belém GENERAL Please validate with &)
My Last Activities ACCESSIBILITY + Clear and intuitive signs with
Ramps: pictograms
(:)5-=: (:}" Idle Good
E fore deBelém : O + Evacuation plan for people with
Elevadores: disabilities
Bad Middle Good ificati j
Castelo de 5. Jorge v @ @ O ldentn‘!catmn maps in
+ pictograms or images of the
Entrada: various facilities
: ®ea Middle © cood
J Torre dos Clérigos > + Accessible WC
Servigos e Equipamentos:
@ Bad @ Ml 0 Good Accessible routes (clear and
o - ool + intuitive signposting of routes

i and guidance
m Igreja do Carmo > Espaco exterior: 8 J

@ Bad Middle @

CUSTOMER SERVICE + Audio description

(b) (c)

SPECIFIC

Favourites  Chat Home Merts Definitions

Figure 7. Interfaces representing the evaluation procedure. From left to right: (a) select the offer to
evaluate, (b) evaluation form, and (c) accessibility report validation.
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Figure 8. Interfaces regarding functionalities for the demand agent. From left to right: (a) accessible
tourism investigation, (b) support activities, and (c) legislation regarding accessible tourism.



Computers 2024, 13, 263

17 of 29

3.4.2. Functionalities for the Supply Agent

Other integral parts of the access@tour by action are the supply agents (tourism sup-
ply agents, tourism operators, and municipalities) who wish to promote their accessible
offerings within the platform. Bearing this in mind, these users can access the homepage,
where the different functionalities are displayed once registered. Supply agents can manage
tourism offers (insert, edit, and delete tourism offers), search for training courses in acces-
sible tourism, discover tourism support activities, look for qualified personnel, post job
openings, and seek out accessible tourism projects and financial assistance. Beyond these
fundamental interactions, supply agents also have access to a toolbar that enables them
to communicate with other users, set specific notifications, access system definitions, and
return to their homepage. As noted earlier, supply agents can search within the platform
for other users by entering keywords in the search bar at the top of the interface.

Regarding the user profile interface, the interface contains a description of the supply
agent, all tourism offers associated with the user, and job opportunities offered by the user.
Besides this, the page also contains accessibility certificates and prizes won within the
scope of accessible tourism. The homepage and interfaces related to the user profile are
shown in Figure 9.
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My job offers

2y
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Figure 9. Interfaces representing the different interactions a supply agent can have with the platform

and its user profile. From left to right: (a) the demand agent homepage, and (b) the user profile.

As one of the main objectives is to promote accessible tourism offers, this type of user
is responsible for entering their respective offers into the platform and making available all
the information related to accessibility. After selecting “Tourism offers” on the homepage,
the users will be directed to an interface where they can view all of their offers or edit
existing ones. It is also possible to insert new offers by clicking on the new button, “add
new offer” (plus button), in the toolbar. Inserting and editing an offer on the platform
was made a simple task. The process of creating the offer consists of introducing the
primary information, such as a title, location, keywords, and a brief description. After all



Computers 2024, 13, 263 18 of 29

basic information is completed, it will be necessary to introduce accessibility data. This
process is conducted in a particular interface regarding different types of special needs.
The information regarding accessibility will generate the accessibility report, which will
later need to be validated by eventual visitors. The interfaces related to managing tourism
offers are displayed in Figure 10.
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Figure 10. Interfaces for managing tourism offers. From left to right: (a) list offers, (b) create a new

offer, and (c) insert an accessibility report.

The platform also allows Supply agents to share their employment offers. The intention
is to establish communication bridges between the tourism supply and the accessible
tourism job market. Supply agents can access a list containing all the inserted job offers.
Similar to their tourism offers, job offers can also be edited or eliminated. Some important
information to include in the insertion form is related to communication contacts. An
example of a job offer and the interfaces to manage the list of job offers and job offer
insertion is illustrated in Figure 11. The objective is for potential candidates to use the given
contacts to apply for a job position. These job positions must be related to accessible tourism.
Since supply agents are able to share job offers, these entities also have the possibility to
search for specific human resources, which can be seen as an excellent opportunity to
establish communication with other types of users. Essentially, it introduces students to job
opportunities within the accessible tourism market.

Other functionalities for supply agents include searching for training courses and
projects in accessible tourism, as well as support services (Figure 12). In the hope of making
their offers more accessible and reaching PwSNss, it may be necessary for supply agents to
look for training opportunities for their employees. Similarly, supply agents may want to
be part of projects, so the platform intends to provide information about different projects
with several aims in the area of accessible tourism. This can hopefully improve human
resource training on the necessary capabilities for engaging with the accessible tourism
market. There is also a functionality to search for support services, as to provide more
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accessibility conditions, it may be necessary to complement offers with support activities

for PwSNs.
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Figure 11. Interfaces regarding job offers. From left to right: (a) managing job offers, (b) an example
of a job offer, (c) inserting a new job offer, and (d) searching for employees that match hiring criteria.
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3.4.3. Functionalities for the Tourism Teacher

Introducing accessibility topics in tourism study programs is a relevant tool to improve
accessible tourism conditions. In this regard, the platform intends to present tourism teach-
ers with the possibility of stimulating knowledge regarding accessibility, as demonstrated
in the homepage and user profile interfaces (Figure 13). On the homepage for tourism
teachers, it is possible to insert their CV into the platform, search for employment positions
(such as university teaching roles) or post-employment opportunities, seek training in the
field of accessible tourism, explore academic research studies, and discover projects related
to accessible tourism, as well as funding programs. The insertion of the CV is important
because it allows the user to share information related to accessibility work. The user
profile interface contains information regarding academic research and direct access to the
inserted CV by clicking on the respective buttons. Ultimately, incorporating this type of
user aims to cultivate an academic interest in the research area of accessible tourism.
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Figure 13. Interfaces representing the different interactions a tourism teacher can have on the platform
and its user profile. From left to right: (a) the tourism teacher homepage, and (b) the user profile.

An exciting functionality available for tourism teachers is the search for teaching jobs
and the insertion of research employment positions for interested students. This available
interaction with the platform intends to illustrate how the platform can be self-sufficient, as
the users can insert information inputs and retrieve information outputs. As illustrated
in Figure 14, the access@tour by action allows teachers to search for teaching positions in
higher education institutions.

On the other hand, as verified in Figure 15, the tourism teacher can also insert job
offers into the system. The main goal is to look for students for investigation projects, thus
offering academic research positions in accessible tourism projects. The user can access
a list stating all their inserted research positions. On this page, they can edit or delete
investigation offers and add new ones into the system.
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Figure 14. Interfaces for searching and inserting job offers. From left to right: (a) searching for a job
offer, and (b) an example of a job offer for a teaching position.

241 T - 241 il = -
& Listof research positions @ €& New Research Position

Masters' Researcher
o, Portugal

&y, Researcher position o 9
H Aveiro, Portugal
. . Title
way, Accessible tourismr.. o
' University
= PhD program on.... ° Research Profile
el Aveiro, Portugal
Keywords
Description

nput research objectives and
requirements

(a) (b)

Figure 15. Interfaces for inserting research positions. From left to right: (a) list of research positions,
and (b) add a new job offer for a research position into the system.
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3.4.4. Functionalities for the Tourism Student

Just like tourism teachers, students are vital in ensuring that the tourism industry
personnel possess the necessary knowledge and skills to address the requirements of acces-
sible tourism. The access@tour by action provides tourism students with the opportunity to
submit their CVs, explore job openings in accessible tourism, seek training and educational
resources focused on enhancing accessibility in tourism, and access academic research
related to accessible tourism. Including students as a key system component will facilitate
the sharing of scientific knowledge related to accessible tourism. Students will be the future
workforce in accessible tourism, so it is vital to ensure they have the necessary skills in
terms of accessibility. This is demonstrated in the homepage and user profile interfaces
(Figure 16).

941 all ¥ .
PedroBt v & Profile (/)
Aveiro, Portugal
Search for users, offers, legislation, researchC),
PedroBT & E
Aveiro, Portugal
My CV
Biography
Pedro is a master's student in
Tourism at the University of
Search Training courses Aveira. His r‘nain.rosoar(h
job offers about preferences are in the area of

accessible tourism

Information
® Age: 23
® Degree: Tourism Masters' Student

Academic research about
accessible tourism

(a) (b)

Figure 16. Interfaces representing the different interactions a tourism student has with the platform

®Location: Aveiro

and its user profile. From left to right: (a) the tourism student homepage, and (b) the user profile.

The search for job offers follows a systematic process. It is essential to understand
that either supply agents or tourism teachers can insert these offers into the platform.
This allows the students to enter the job market or pursue a more academic career. The
information available in the profile may provide significant details when researching
human resources. Moreover, the students, like the other types of users, can access the chat
option that allows communication between the different users supported by the platform
and alerts configuration. The interfaces related to job opportunities, communication via
chat between two users, and alert configuration are illustrated in Figure 17.
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Figure 17. Interfaces representing different interactions. From left to right: (a) the job opportunity list,
(b) the chat option display, (c) an example of a chat with another user, and (d) alerts configuration.

4. Discussion

With the completion of the development process of access@tour by action, it is crucial
to discuss the fact that, according to previous research studies [21-24], there is a notable gap
in accessible tourism related to the lack of technological platforms that focus on promoting
accessibility conditions. Some examples of currently available accessible tourism platforms
are: Tourism for All [86]; Hands to discover [87]; Euans [88]; Travability [89]; Tourismus
fiir Alle Deutschland [90]; and Tur4All [91]. A more detailed analysis of all identified
solutions and their characteristics can be found in a previously performed benchmarking
study and disclosed in the study by Alves et al. [24]. The Tourism for All platform provides
information related to accessibility for individuals with physical disabilities, detailing
accessibility features, available services, airport proximity, and medical centers. Hands to
Discover platform is a communication tool for people with hearing impairments, offering
information in sign language related to tourism attractions, schedules, and possible places
of interest. Euans is a platform dedicated to reviewing, sharing, and discovering accessible
places where PwSNs, along with their families, friends, and caregivers can obtain and
share information regarding accessibility of various tourism venues. Travability makes
tourism destinations accessible by publishing accessible travel information and serve as a
full-service travel agency for PwSNs. Tourismus fiir Alle Deutschland allows the booking
tourism packages in Germany, presenting different options in line with personal acces-
sibility requirements. Tur4All offers information on accommodations units, recreational
activities, and restaurants supported by a community of users who assess and provide
feedback on accessibility matters.

Despite these efforts, current platforms have limitations in fully addressing some
accessibility components [99,100], especially regarding functionalities, features, and stake-
holder integration. The access@tour by action tries to address these weaknesses. Thus,
it is essential to highlight that several features offered by access@tour by action are not
currently available on the accessible tourism platforms analyzed (e.g., provision of the
legislation on accessible tourism, the insertion of accessibility requirements leading to
automatically adapted tourism offers, search for personnel skilled in accessible tourism,
insert work experience, find training opportunities, and discover academic research in
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accessible tourism). Many of these innovative features stem from the co-creation of tourism
offers between stakeholders in accessible tourism. Additionally, the access@tour by action
incorporates real-time information and location-based functionalities to assist users in
traveling in non-familiar environments, further enhancing accessibility in tourism activities.
Moreover, thanks to the methodology (UCD development and testing process) adopted, it
was possible to specify better PwSNs requirements and correct accessibility faults, such as
lack of text alternatives (to audio, image, and video content), easy navigation, and com-
patibility with assistive technology. Finally, overall, current platforms primarily focus on
providing information about the accessibility features of tourism services. As a result, their
scope is constrained, involving only demand and supply. This narrow focus restricts their
impact, as they overlook the inclusion of educational institutions, which, as highlighted
in previous research [101-103], plays a crucial role in advancing accessible tourism. For
the reasons mentioned above, access@tour by action breaks apart from current solutions
in the market, as it caters to different stakeholders of accessible tourism. The innovation
in the form of stakeholder integration may offer important research implications. This
is the case for education institutions, social organizations, and informal caregivers, as
their role in accessible tourism is often overlooked. By integrating these users’ inputs
with the appropriate requirement engineering process, the platform offers a view of how
these stakeholders can be a crucial part of technology development for accessible tourism,
describing all the benefits they bring to the table.

5. Conclusions

This paper presents the conceptualization and development of the access@tour by
action prototype, a technological platform to enhance accessibility conditions in tourism.
The objective of this platform is to improve information flow and automation, enhancing
access to content related to accessibility in tourism offers. A UCD methodology was
followed to obtain this prototype, which involved gathering users’ requirements and
developing a conceptual model of the technological platform using UML. Afterward,
diverse platform functionalities were demonstrated through interfaces sourced directly
from the access@tour by action prototype, which was created in Adobe XD. The different
interfaces display the functionalities of the platform, which are available for the various
types of users (stakeholders of the accessible tourism market).

The development of access@tour by action allowed for the establishment of significant
practical and theoretical contributions. Regarding practical implications, this work intends
to reduce the social exclusion of PwSNss, specifically in terms of access to tourism offers.
Unfortunately, PwSNs are often excluded from tourism activities due to a lack of informa-
tion regarding accessibility conditions. Thus, this study aims to provide a proposal for
a technological platform that fosters effective communication/information channels and
methods among demand agents (PwSNSs, social organizations, and informal caregivers),
tourism supply agents, and tourism educational institutions. This can boost accessibility
conditions for PwSNs and improve the diffusion of services and educational opportunities
related to accessible tourism. On the other hand, in terms of practical research implications,
the emphasis should be on the methodology used to create access@tour by action. Hence,
the presented fundamentals of the UCD methodology for developing the platform can be
applied to other research areas. Since the process of gathering requirements for building the
technological platform incorporates validated ways to obtain feedback from PwSNss, it can
be utilized, for example, in research projects involving accessibility, for example, in areas
such as health and education. This implies some appropriate adjustments (e.g., testing with
health or education experts instead of tourism). Nevertheless, the methodological process
of access@tour by action can help future developers have a validated basis for creating
accessible solutions, especially geared toward PwSNs.

Despite this study’s results and pertinent contributions, limitations must be addressed.
It was difficult to translate all gathered requirements into UML due to the limitations
of representation in abstract models. To overcome this limitation, the conceptual model
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was subjected to expert validation, as previously explained. Regarding the developed
prototype, some limitations should be pointed out. Only a few system features could be
shown because the prototype was developed horizontally and was created in Adobe XD.
Several functionalities of the platform were demonstrated through screenshots taken from
the prototype, which prevents to illustrate the screens from presenting the information
more interactively. This is also reflected in some interfaces, where the implementation
of accessibility standards, such as audio description, input assistance, and integration
with assistive technology, was not perceivable. Moreover, it is necessary to be aware that
implementing all complex accessibility components of the platform (e.g., support in sign
language) may be time-consuming and labor-intensive. It is essential to have these small
nuances in mind when transforming the prototype into an actual technology. Despite
these limitations, this work could demonstrate the capacities of the access@tour by action
processes, not only in terms of functionalities but also in its methodology processing and
content delivery. As discussed, these factors make access@tour by action a unique and
distinguishable solution compared to the utilities of existing platforms.

Regarding future work, we intend to proceed with the implementation of the ac-
cess@tour by action. Benchmarking and technology installation studies will be conducted
to understand how the implementation in the market can be made and what software is
most adequate to develop and program the technological platform. It will be necessary to
outline goals, establish objectives for integrating the new platform, and involve the key
stakeholders in a possible strategy-building process. On the other hand, special attention
should be given to accessibility. Despite the complexity of implementing accessibility
requirements, there is a need for these requirements to remain a top priority during all the
implementation stages. For that reason, it may be necessary to find support from large
development teams while raising their awareness of the necessity of accessible practices.
Furthermore, it is important to continue applying iterative development and UCD. The ac-
cess@tour by action must remain adaptable in its architecture and design since, throughout
implementation strategies, it may be necessary to modify the platform without completely
overhauling it or interfering with its existing and established functionalities. Alas, after
attaining a complete and functional version of the access@tour by action, it is also intended
to integrate digital transformation concepts within the scope of Tourism 4.0 [104] and
even Tourism 5.0 [95]. To conduct this, a thorough literature analysis may be required to
comprehend how innovative technological drivers (e.g., augmented reality, virtual reality,
chatbots, artificial intelligence) might revamp the accessibility of tourism platforms. This
will offer crucial information on how cutting-edge technology can be incorporated into
access@tour by action, ensuring that the solution becomes innovative while remaining user-
friendly and offering even more accessibility components, further improving accessible
tourism conditions.
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