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Abstract: In the current health crisis due to COVID-19, people with intellectual disabilities have
especially suffered. The development of their social abilities has been restricted, first with the
lockdown and then with the current limitation of social life. They have lost some of these abilities
or are having difficulty practicing them. CapacitaBOT, our use case, is a mobile application based
on a chatbot, which allows people with intellectual disabilities to work and train their social skills.
A chatbot is a software tool that allows to maintain a conversation in automatic way between the
user and the machine, the mobile application. CapacitaBOT can be considered by its features, an
educational ICT tool that introduces innovation, inclusion and quality in order to be integrated into
education for people with intellectual disabilities. The tool trains these people for real-life situations
and can also be considered a resource that allows the application of active methodologies since it
makes easy the learning of social skills. In addition, all the contributions of the tool are aligned
with the objectives of sustainable development because it is a tool that facilities the accessibility of
people with disabilities, who more than ever have been affected by social isolation caused by the
COVID-19 crisis.

Keywords: chatbot; mobile application; social abilities; inclusive education; intellectual disabilities;
educational innovation; COVID-19

1. Introduction

As a result of the current health crisis, lockdown and subsequent de-escalation, people
with disabilities have seen their social relations restricted, causing them to lose previously
acquired social skills or to have more difficulties in putting them to use again.

During this period, people with disabilities who have had digital tools, mobile phones
with applications, tablets or computers have been more connected than people who did
not have these resources. For this reason, a technological tool has been developed based on
the conversational bot that facilitates universal accessibility and allows the development of
the social skills of people with intellectual disabilities, so that, they can lead a full life as
normal as possible under the principle of inclusion.

People with intellectual disabilities meet communication, accessibility, cognitive and
sensory barriers that complicate their access and participation in community services,
accentuated by the current situation where contacts and opportunities to implement social
skills in contexts other than the family are limited. Historically, people with intellectual
disabilities faced barriers that complicated their access to participation in community
services because of their difficulties in developing social skills. With regulatory changes
and awareness campaigns, a more committed, inclusive and innovative society is being
built, although there are still progress to be made, which can be strengthened with new
methodologies and the use of innovative resources that improve the daily life of people
with disabilities.
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This paper presents a solution based on conversational bots, as an educational and
inclusive resource for people with intellectual disabilities, with the aim of continuing to
provide solutions to advance in helping this group.

In this section, we will first define what is meant by intellectual disabilities and
how technology can contribute to improve their social skills. Next, we will discuss how
conversational bots, as a concrete technological solution to help people with intellectual
disabilities, can contribute to this improvement, as well as their capacity for innovation in
the field. Finally, it concludes with the objectives of the work.

1.1. Intellectual Disability and The Need for Technological Solutions to Improve Their Social Skills

The American Association on Intellectual and Developmental Disabilities notes: “Intel-
lectual disability is characterized by significant limitations in both intellectual functioning
and adaptive behaviour as manifested in adaptive, conceptual and practical skills. This
disability originates before the age of 18” [1]. Intellectual functioning refers to the ability to
think, to learn, to remember, to be aware of one’s surroundings, to solve problems, etc. In
addition, the World Health Organization (WHO) states that intellectual disability: “Intellec-
tual disability is a disorder defined by the incomplete or arrested mental development of
the person by having impaired the specific functions of each stage, which contributes to a
low level of intelligence and affects cognitive, language, motor and socialization functions;
therefore, adaptation to the environment is affected”. The WHO also notes that “in order
to determine the degree of development of intellectual disability, all information must be
taken into account, including, of course, the clinical diagnosis, the subject’s adaptation to
the environment and psychometric findings” [2].

It is therefore necessary to provide support resources for the development of skills,
the improvement of cognitive abilities and quality in education.

In Europe, there is great interest in removing new barriers for people with disabilities
in the information society. This is only possible if ICTs are developed based on the principles
of accessibility and “design for all”. Authors such as Heredero and Carralero [3] argue that
ICT are important tools for motivating cognitive aspects and essential in the case of people
with disabilities. According to Cabero, Cérdoba and Fernandez [4], ICTs have a recognised
capacity to promote social and educational integration:

“It is necessary to take into account that in order to make the most of the potential of
technologies the school must use new ways of teaching and know what role ICT play in
the education of people with special abilities, what are their possibilities of access and in
the possibility of being part of the “information society” as another citizen” (p. 490).

Similarly, other organisations such as Save the Children [5] and UNESCO [6] have
highlighted the need to provide people with disabilities with technological resources
that favour inclusion and educational innovation. In this sense, the conversational bot
offers a concrete response by reducing inequalities and ensuring the rights of persons
with disabilities, promoting equal opportunities, educational inclusion and universal
accessibility (SDGs 4, 5, 8 and 11).

As noted by the UN [7] in the Convention on the Rights of Persons with Disabilities,
accessibility includes:

“[ ... ] appropriate measures to ensure accessibility for persons with disabilities,
on an equal basis with others, to the physical environment, to transportation, to
information and communications, including information and communications
technologies and systems, and to other facilities and services open or provided to
the public, both in urban and rural areas”. (art. 9)

The main objectives of the Convention were to promote and guarantee, on an equal
basis, the fundamental rights and freedoms of all persons with disabilities, and to try
to overcome the barriers that persons with disabilities encounter, when interacting, that
prevent them from full social participation.

Spain joined in the achievement of these objectives through the Instrument of Ratifica-
tion of the Convention on the Rights of Persons with Disabilities, made in New York on
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13 December 2006, which subsequently came into force in our country on 3 May 2008 [8].
Consequently, accessible means must be promoted to guarantee equality for all people.

Learning social skills depends on maturation and learning experiences. People with
an intellectual disability can acquire social skills in the same way as those who do not have
them, although individual characteristics must be taken into account when planning the
teaching-learning process.

For all of the above reasons, having technological tools available to help people with
disabilities in the teaching-learning process is a great benefit. Some of these technological
tools, which facilitate the tasks of people with learning difficulties, are: Hermes mobile
Hermes Mobile—ASPACE (2014), which is an application for the communication of people
with speech and literacy difficulties, the application is customizable, but is not able to
interact intelligently with the user; or EmoPlay Emoplay is a digital tool aimed at people
with autism, which allows to train the recognition of various emotions through facial
expressions, making use of image or pattern recognition algorithms. Many others can be
found in [9], however, according to the author, there is still much to be done and there is a
lack of technological solutions to help people with intellectual disabilities in this learning
process in the field of social relations. Therefore, this paper presents a new tool based on a
conversational bot, which will help people with disabilities to develop and improve their
social skills, facilitating the learning process for them.

1.2. Conversational Bot as a Technological Solution for the Improvement of Social Skills in People
with Intellectual Disabilities

The concept of a bot is not new and already in 1997, this term was defined as an
autonomous software program, endowed with personality and generally providing a
service. Some authors [10-13] have explained them differently depending on the context,
but all these definitions can be summarized as software or computer program made up
of sets of rules that, working autonomously, automate specific tasks or processes and
imitate human behaviour. Bots have been used intensively for certain tasks such as tracking
information on the web, simulating traffic on the internet, automated editing of websites,
assigning automated responses on websites or communicating by simulating a conversation
with a human. This last use of conversational bots is the one of interest in this work.

A conversational bot [14] is software that simulates a conversation with a person
by providing automatic responses to user input. In their early days, in the 1980s and
1990s, the first conversational bots, such as Eliza [15], A.L.I.C.E [16] were able to carry on a
conversation by means of pre-prepared responses. Today, a distinction is made between
bots that follow basic rules, similar to the first bots, and are therefore not very intelligent,
and bots that are based on artificial intelligence. In unintelligent bots, the dialogue, i.e., the
questions, as well as the possible answers, are defined, and they generally only understand
a predetermined set of concepts related to their function, are not very efficient and provide
a poor user experience. However, in intelligent bots, they try to mimic human language
in all its complexity, making use of artificial intelligence systems with natural language
processing engines and machine learning, in which the bot is trained with the help of
human interaction. The latter, which use a combination of artificial intelligence techniques
and real-time training or learning by a human, have the capacity to provide a more efficient
service and a better user experience.

Currently, conversational services are widespread in contexts such as business and
financial services [17-19], tourism services [20,21], communication services [12], messaging
services or social networks [22], in psychology or medicine [23-25] or in education [26,27]
among others. Some of them are closed. However, in the field of functional diversity such
as Tess [28] a chatbot for mental health that pretends to be a therapist, exists, but does
not work on social skills; as well as Chatbot COVID-19 from Semantics bots [29], which is
very useful for people with visual impairment as it provides information about COVID-19,
but does not train the user in the development of social skills. O Woebot [30] is a chatbot
to provide cognitive behavioural therapy. However, no work has been found in which a
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conversational bot and the platforms that support them are used in the context of the scope
of this research, so futher development of technological solutions is needed and, also for
this reason, the use of these platforms in these contexts is considered to be innovative.

From all the works reviewed, it can be stated that a conversational bot is a software
programmed to hold conversations with a person automatically and autonomously; the
most advanced ones make use of artificial intelligence to learn by themselves in order to
hold more natural, complex and appropriate conversations. These potentialities allow the
development of projects and tools with which it is possible to interact with machines in
a similar way to how people do, with natural language, in a precise manner, and they
also have the capacity for training and learning. In this way, in this paper is presented
this innovative solution that makes use of a conversational bot as a proposed ICT tool to
educate people with intellectual disabilities to improve their social skills. With the tool,
users could interact as if they were interacting with a human, and due to the automatic
learning techniques, it will adapt to each user and their level of learning, as the tool will
learn and adapt to their needs. Based on the observation protocols, conversation logics
adapted to these users have been defined, but this logic will evolve with the use of the tool.
As it is implemented on a mobile device, users will be able to practice with it at any time
and in any place.

In this sense, the developed tool helps in learning processes, constitutes a didactic
medium that favors the inclusion of people with intellectual disabilities by overcoming
communication barriers, and also improving the quality of education with a teaching
model focused on competency-based knowledge and the use of active methodologies
that empower the subject, preparing them for real-life situations and thus achieving full
participation. Furthermore, the use of accessible technologies for people with intellectual
disabilities is developed in line with the Sustainable Development Goals (SDGs) established
by the United Nations [31] in the 2030 Agenda

With this work, innovation in the educational process is achieved, favoring an inclusive
and quality education, at the same time aligned with active methodologies by preparing the
user for real life situations. Furthermore, facilitating accessibility to education through the
use of new technologies is also in line with the sustainable development goals themselves.
Finally, the proposal is particularly useful in the current situation of health crisis caused by
COVID-19, where people with disabilities are particularly suffering from social isolation
and, thanks to this tool, users can continue to work on their social skills.

For all of the above, the design and implementation of this intelligent tool can become
a great ally of people with intellectual disabilities, because, with a conversational chat,
integrated into a mobile application, the aim is to improve social skills and, therefore,
greater social inclusion of people who train with it.

1.3. Objectives of the Work
In line with the above, the objectives pursued by this work are as follows:

e  To Identify the needs of people with intellectual disabilities in order to provide them
with a technological medium to help them communicate.

e To favour the educational and social inclusion of people with diverse functional
abilities through the training and acquisition of (verbal) communication skills.

e  Todevelop an intelligent conversational tool to train and acquire communication and
interaction skills for people with intellectual disabilities.

e Toimprove the quality of life of people with intellectual disabilities by involving them.

The following sections first indicate the methodology used for the development of the
project, followed by the results obtained, and finally a discussion of these results and the
conclusions and final contributions of the work.

2. Materials and Methods

Twenty-five adults with intellectual disabilities, aged between 18 and 55, who are users
of the Insolamis Association (http:/ /www.insolamis.org/ (accessed on 1 December 2021)),
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where they carry out daily activities for their educational and social inclusion, partici-
pated in this research. The meeting was coordinated by the technical support staff of the
aforementioned organisation.

The main problem, which has started the research, is to discover which are the diffi-
culties that limit the development of social skills to improve communication skills and thus
facilitate the educational and occupational inclusion of people with intellectual disabilities.
For its identification, being a qualitative study, social research techniques were used, such
as semi-structured interviews and non-experimental observation.

For its implementation, 12 weekly sessions of 50 min were organised from October to
December 2019 in the Insolamis Association, which is located in the city of Salamanca.

Once the data had been collected and the needs of Insolamis users had been identified,
the work team led by the authors of this study, with knowledge in Computer Science
and Pedagogy, proceeded to select the knowledge bank and the technical requirements
demanded for the design and implementation of the chatbot, using a mobile application as
a support. To this end, an analysis of development platforms was carried out beforehand
and it was discovered that the best alternative is IBM’s Watson.

The implementation of the chatbot dialogue is the fundamental task for the devel-
opment of the tool, which offers log entries in voice or text format, allowing the most
appropriate response to be given at any given moment. The result of this phase led to a
first chatbot prototype.

In January 2020, a second training phase followed, in which training and tests were
carried out with real users to check its functionality in the development of communication
skills. The feedback allowed for improvement until the final product was obtained with
the approval of the users, who became evaluators of the tool.

The exploitation and dissemination of the tool was not completed due to the lockdown
(March 2020), but this fact increased, to a great extent, the need to provide technological
resources to people with disabilities, because they are configured as didactic means, which
favour the development of communicative and social skills.

In the following, the stages of development are presented in more detail and adjusted
to the achievement of the tool:

2.1. Situation Analysis by Collecting Data for the Identification of Social Needs of People
with Disabilities

Insolamis is a non-profit organisation that was set up in 1992 on the initiative of some
families of people with intellectual disabilities. The main aim is the integral training to
achieve their social and labour integration and the improvement of their quality of life.
The working methodology is based on the “paradigm of Supports, Quality of Life model,
self-determination and orientation towards the person”. To this end, it has a Day Centre,
where users receive comprehensive care during the day period, the main lines of action
being health and safety, labour insertion, inclusion in the community and personal and
social development. The Special Employment Centre (CEE) is another resource of the or-
ganisation, as users participate in market operations to try to facilitate gainful employment.
Through the support units, Insolamis provides “personal and social adjustment services to
working people with disabilities”, taking into account their personal circumstances and the
provisions of Royal Legislative Decree 1/29 November 2013. (BOE, 3-12-2013).

For the Promotion of Personal Autonomy (SEPAP) also has a service for adults with
intellectual disabilities who have a recognised situation of dependency. When the interven-
tion is carried out, the association offers four modalities: “habilitation and occupational
therapy; cognitive stimulation; promotion, maintenance and recovery of functional auton-
omy; and psychosocial habilitation”. Likewise, it has an Independent Living Service to
promote social participation and it is made up of the personal assistant, supervised housing,
and conciliation and family respite programmes.

The personal assistant service provides help in carrying out daily tasks, especially
for people in a situation of dependency. The supervised housing service makes personal
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autonomy and independent living possible, although it is reinforced with support resources;
conciliation and family respite allows family members to have their moments of rest, as
they have the necessary support.

Insolamis also has a Family Care Service (SAF), which ensures the wellbeing of each of
its members; a leisure and free time service to promote healthy habits and to enable them
to interact with others in normalised environments; and a volunteer service and training
practices, where people from different fields collaborate: Psychology, Pedagogy, Computer
Science, among others.

The entity is known because several activities of social inclusion have been carried
out with the support staff and with the users with intellectual disabilities. For this reason,
Insolamis has been selected to carry out this research.

The entity is the main source of information, through the interview to professionals
who provide their services in these associations, the training programmes have been known
in detail, which are very useful data to follow a progression in the development of the
capacities of the users with intellectual disabilities who voluntarily participate in the study.

Before each interview, from the research group, a work plan is designed, which
is agreed with the association itself, with the points to be dealt with, as well as with the
selection of people to be interviewed by the association, and always with their authorisation.
The research group also schedules the observation protocols to collect the interviewees’
answers. In this way, the team is able to specify the requirements of the tool, and to
contrast its own conclusions with new interviews to confirm the correct understanding of
the information gathered.

After this period of frequent interviews, the basic functionalities and features that the
intelligent chatbot to be developed should have obtained.

2.2. Analyse and Selection of the Technological Platform

Almost parallel to the process of gathering information on user needs and starting from
the premise and initial agreement that a conversational service or bot is a very appropriate
technological solution for the context of the problem, the aim is to analyse the market and
decide which could be the most suitable development platform for this type of service,
based on the requirements detected.

In this sense, a study is carried out on different platforms from the technological part
of the multidisciplinary team developing the project, reaching the conclusion that IBM
Watson, IBM’s chatbot development platform [32-34], presents a series of advantages that
differentiate it and make it the most suitable for our needs, compared to other alternatives,
such as Amazon’s Alexa [35] or Apple’s Siri [36]. All of them offer question and answer
assistance functionality, but the two mentioned are limited to use on iOS or Amazon devices,
respectively, while Watson can implement solutions for any mobile platform. In addition,
these platforms are voice-only, and in order to make them as accessible as possible, Watson
allows for both voice and text interaction, with conversion between channels, and even
images if needed.

Figure 1 shows schematically, the modular organisation of this platform, which allows
it, by means of conversion tools, to interact indistinctly through different channels.

o= o BY

e CCh t0 ToXt Conversacion _Text to Speech

Figure 1. IBM Watson interaction.
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Finally, another great advantage of Watson is that it is defined as an artificial intelli-
gence platform. In practice, this allows for a more natural conversation by using, among
other things, its own databases fed from different sources, such as encyclopaedias, news or
dictionaries. All these features can also be used to enrich the interaction with the user.

Having concluded from the analysis of development platforms that the best alternative
is IBM’s Watson, the design of the solution already takes into account the characteristics of
this particular platform.

2.3. Design of the Conversational Logic of the Tool

The basis of the implementation of a conversational bot is the definition of the conver-
sational logic or thread that supports it. Therefore, the specification of this logic becomes a
key task of the development methodology. This logic will be deduced primarily from the
analysis of the information and specification obtained on how to work on the development
of social skills in the first stage of the interviews.

Although the conversational logic is deduced fundamentally from the information
gathered, in practice this logic subsequently must be adapted to the development tool itself,
to Watson in our case. In other words, the logic must be translated into the conversational
services offered by Watson, mainly using the Watson Assistant modules for the creation of
the conversational assistant and implementation of dialogues, as well as the Text to Speech
and Speech to Text modules, referred to above, for interaction through different channels.

Specifically, to design the conversational logic in Watson, some key concepts defined
in the tool must be taken into account, such as Intentions (intents) to interpret what the
user has wanted to say; Entities or user inputs (inputs) formed by the words, categories or
phrases that determine the chatbot’s response; Dialogues or structure of the conversation
itself, i.e., what we want the chatbot to say when it identifies the intention or what the user
has wanted to say.

In short, it is a matter of translating or adapting the requirements of the application
to this specific nomenclature of the tool, and this will be the main task of the next stage
of development, but before and as a result of this third stage, we will obtain the tree that
defines the conversational logic that must be translated into the terms of the tool itself.

2.4. Tool Development and Implementation

As just mentioned, the implementation of the tool in the end is mainly based on
transforming the requirements specification and conversational logic in the form of a tree
obtained in the previous stage, into the specific language or terms of the tool.

In this sense, the main task for the development of the tool consists in the implementa-
tion of the chatbot Dialogue. This implementation in turn will be based on the definition
of the relevant Entities or inputs by the user, in voice or text format, the Intentions that
are deduced from them, and combining all of this through the Dialogues, to give the most
appropriate response.

By implementing all this in the tool, the result of this phase will be a first chat
bot prototype.

2.5. Training of the Chatbot, Tests with Users and Feedback to Improve the Tool

Once the first functional prototype has been implemented and obtained, the aim is for
the users themselves to test it and help to enrich and improve it with their feedback, until a
final product is obtained and is approved by users.

To this end, a script has been designed and different levels of testing have been carried
out. The first, alpha tests, where users test the tool with the research team in front of
them, who note down the deficiencies and improvements they suggest based on its use.
The second, beta testing, where users test the application independently and report their
comments. On this basis, the tool has been refined until the current version is obtained.



Sustainability 2022, 14, 1520

8 of 14

2.6. Use of the Chatbot in the Real Environment

The last stage is aimed at disseminating the tool for its exploitation and use by
end users.

Although it is true that a testing phase has been carried out that has allowed the
tool to be refined to its current version, it is also true that it would have been desirable
to extend the testing process to more users. In the end, this proved impossible due to the
limitation imposed by the pandemic itself on access to end users. For this reason, what is
now considered to be the final version is probably subject to further improvement when
conditions permit it and more users can continue to test the tool.

The tool is therefore already in use by some Insolamis users, and other entities have
shown interest in it, but it has not yet been uploaded to public access channels.

3. Results

The main result obtained is an Android mobile application that integrates intelligent
conversational services, whose interaction can be done by voice or text, adapted to the
diversity of users and responds to the need raised by people with intellectual disabilities to
develop and improve social skills. At the same time, it turns real users into active agents of
change, facilitating the provision and creation of accessible resources.

As shown in Figure 2, which shows the main interface of the application, it is a simple
and user-friendly, with a textbox and buttons to enter text and/or voice, displaying on
screen the conversation held as a chat.

N0 4@ *an
CAPACITABOT (¢

@ Buenas, ;0ué tol estas?

@ Genial, charlemos un rato

@ | vives en Salamanca?

@ que guay. Yo también!

@ Cual es tu deporte favorito?

Y >
Q ® GIF %) ¢
q. wer T tyuiop

Figure 2. Screenshot of CapacitaBOT Main interface.

The first results obtained after carrying out the alpha and beta tests by the users seem
promising, although a broader study and for a longer period of time with more users could
allow us not only to continue improving the tool, but also to specify more precisely to what
extent the social skills of people with disabilities improve with the use of the tool.

Although the application itself is the main result, it is achieved through intermediate
sub-results that can also be considered as important contributions of the tool. These
sub-results are detailed below.
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3.1. Architecture for a Tool That Integrates a Conversational Bot

An architecture has been proposed (Figure 1), in which conversational services, such
as Watson Assistant, are integrated with text-to-speech and speech-to-text services. These
are integrated into a mobile application, but they could be incorporated into a web or any
other support in the same way.

The proposed system can be extrapolated for the development and implementation
of conversational bots for use in other educational contexts for people with disabilities,
because it facilitates communication and offers different formats of use.

3.2. Conversational Requirements and Conversational Logic

Based on the observation protocols carried out with the target users of the tool, the
specific conversational requirements for the target users of the tool have been identified.
Figure 3 shows an example of these requirements. Once the requirements have been
identified, the conversational logic to be implemented is defined. Figure 3 shows an
example of a conversational flow for a simple conversation to work with the target users.
This diagram shows how, first of all, an initial greeting is made to the user. Once the user
answers and once this initial greeting phase is over, different conversation topics would be
raised, always depending on the previous answers given. For this example, topics such as
sports, food or family have been chosen. When the user has conversed with the tool on one
topic, he/she would move on to another, and so on, until the end of the conversation with
a farewell or final message. The users’ interest in following the conversation has been one
of the key aspects to continue using the application.

Inicio

Saludo > A
deportes
x <
4:‘{'; Respucsts /;\/ = ’C’-:“" Pregunta ‘\Zi ~p Tema —i—g"'/ Respuesta i o
i T e ™ comida ) i
o Tema
familia

Y
> Despedida

Figure 3. Example of conversational logic for a basic conversation.

Both the conversational requirements and the conversational logic or flow represent
a further result of the present work. They could be used and implemented in any other
existing or future technology, such as Alexa or Siri.

3.3. Dialogs

For each type of conversation, or requirement and conversational logic, all the neces-
sary dialogues have been defined in the Watson tool.

In relation to the dialogues, which use not only the intents but also the context of
the application to give an answer, all the entities have been identified and implemented,
or in other words, the possible input information relevant to the user’s target. Figure 4
shows some examples of entities defined in the implemented chatbot. For example, the
@Feelings (@sentimientos) entity identifies all possible responses (happy-contento, sad-
triste) to a conversation about feelings, helping to direct or guide the conversation in one
flow or another.
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| @respuestasLogicas Mal, No se, Genial, Muy bien, Bien, Regular, Fatal
@respuestasSiNO No, Si
O @Sentimientos Contento, triste

Figure 4. Example entities implemented in Watson Assistant.

In Figure 5 we can see an example with a piece of dialog. In it, we can observe that
when the user answers “SI” (yes) to the question “; Te gusta hacer deporte? (Do you like
to do sports?), the flow goes to DeporteFavorito (FavouriteSport) option. However, if the
answer is another different to “SI” (yes), the conversation will be guide to a different way.
After DeporteFavorito, another question is done in a similar way, guiding the dialog to a
one or other flow, always taking into consideration the answer of the user. This schema
will be repeated until the dialog is finished.

Figure 5. Example of a Dialogue in Watson Assistant.

Figure 5 shows as an example a part of a dialogue. In it, when answering YES to the
question Do you like doing sport? (; Te gusta hacer deporte?), the user accesses FavouriteSport
(DeporteFavorito), and the conversation follows a different path in another case. From
FavouriteSport (DeporteFavorito) another question is asked in a similar way, the dialogue
taking one path or another depending on the answer. This scheme is repeated until the end
of the dialogue.

Figure 6 shows possible responses “Cool!”, “Great!”, “That’s very good!” (“;Que guay!”,
“1Genial!”, “;Eso estd muy bien!”) to the @FavouriteSport (@DeporteFavorito) entity recognised
by the assistant. In this case, they have been set up as random answers, so the assistant will
choose an answer randomly. As the language is simple and easy to read, the users have
followed the route through the different topics with great motivation.

The dialogues themselves are a result, as they can be integrated into any other
medium/platform such as a desktop application, the web, etc.
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DeporteFavorito & 2

If assistant recognizes

@DeporteFavorito @0trosDpteFav:muchos -

Assistant responds

Response variations are set 10 random. Set 10
Figure 6. Example of responses to a user intervention in Watson Assistant.

4. Discussion

The World Health Organisation (WHO) declared a COVID-19 pandemic, due to the
spread of the SARS-CoV-2 outbreak, which led to a health crisis with repercussions on
education and social relations [37].

During the period of confinement, educational institutions and associations were
closed, leaving persons with disabilities with communication barriers and limitations to
cognitive accessibility, as well as lost opportunities to develop social skills outside the
familiar environment.

Faced with this situation, the design and implementation of a conversational bot (Ca-
pacitaBOT) becomes an aid that allows, through its features, to improve the communication
skills of people with intellectual disabilities. The conversational bot responds to the initially
proposed objectives by favoring educational and social inclusion through the acquisition of
communication skills, while at the same time improving the quality of life of these people.

In this way, it can be considered as an educational tool that allows the integration of
innovation, inclusion and quality in education for people with intellectual disabilities. The
tool empowers these people for real life situations, making it also a resource that allows the
application of active methodologies as it facilitates the learning of social skills. Finally, all
the contributions of the tool are in line with the objectives of sustainable development, as it
is a tool that facilitates accessibility for people with disabilities, who more than ever have
been affected by the social isolation caused by the COVID-19 crisis.

The previous work with potential users has allowed us to know the needs of people
with intellectual disabilities.

The choice of IBM’s chatbot development platform also demonstrates the advantages
obtained, on the one hand, by allowing communication through different channels (voice
and text), as well as a more fluid and natural conversation, thanks to its artificial intelligence
features, all of which is fundamental to the needs of the tool’s target group.

Finally, it is worth mentioning that the basic functionalities and features of the intelli-
gent chatbot can be extrapolated to work on social skills with people who have learning,
communication or social interaction difficulties. In short, the technological solution is
therefore very appropriate for the problem context that was initially identified and has the
advantage of being able to adapt to different educational contexts and realities.

5. Conclusiones

Ban Ki-moon [38] pointed out that technology could help people with disabilities to
use their full potential in their communities and workplaces, and thus make the most of
their abilities.

Seven years on, progress has been made and technologies such as Artificial Intelligence
have made great strides, so much so that it is emerging as a key tool for inclusion in a
society that tends to push people with disabilities to the margins.
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As we have seen in the literature, there is currently a lack of tools that allow people
with intellectual disabilities to develop and improve their social skills [9]. In order to
alleviate this problem, a tool has been developed and presented in this paper, CapacitaBOT.
It allows people with intellectual disabilities to develop and enhance their social skills and
to develop with greater autonomy through the training of communication skills. It is an
intelligent tool that aims to help people with intellectual disabilities to initiate, maintain
and end an interaction with others, to understand and respond in different situations and
contexts and to be able to respond to the demands of others. In short, to know, control
and improve the social skills of people with intellectual disabilities using technology and
specifically artificial intelligence service platforms as a tool. In short, the users who benefit
from this application can acquire a better understanding of the context so that they can act
on it, favoring interpersonal relationships.

The main difficulty encountered has been the time limitation caused by the health
emergency to carry out a more exhaustive follow-up of each of the selected users, thus
reducing the conversational contexts collected by the application. Likewise, the time
limitation has prevented the tool from being adequately trained to “learn” from the users
themselves, generating new questions and answers automatically, which would have
greatly enriched the tool. However, this drawback has been solved with the collection of
previous information, with observation protocols and semi-structured interviews which
have served to be designed and implemented on the Watson platform and integrated into a
mobile application conversational flow with different pre-questions and multiple answers
to each one, simulating a conversation as real and natural as possible.

Once the functionality of the application has been tested and its strengths and weak-
nesses have been identified, it has been considered very useful to include future actions
that will enable the generalisation of the use of this mobile tool to a wide range of contexts.
In the same way, and with the aim of reaching the maximum number of users, it is desirable
to develop it on other systems or platforms such as iOS devices or for the Web.

The ultimate goal of the project is the integration of people with intellectual disabilities
and this tool is the means that facilitates the development of their social skills.
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