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Abstract

This article presents the comprehensive design and
evaluation of a digital storytelling system tailored for
Latin American children aged 4 to 6, leveraging gen-
erative artificial intelligence. Tests were conducted
to assess the system’s functionality, content diver-
sity, generation times, and voice quality, including
intonation, speed, and pronunciation. The results
substantiate the system’s operational efficacy and
user-friendly interface. The stories generated demon-
strate substantial diversity, as indicated by Jaccard
indices calculations, which reveal a maximum value
of 0.2 derived from evaluating 30 distinct stories. As
expected, there was a proportional increase in story
generation times relative to their length. ’'Onyx’ from
OpenAT’s text-to-speech (TTS) was identified as the
most appropriate voice for storytelling. Nonetheless,
pronunciation inaccuracies were observed across all
tested TTS model voices. The analysis demonstrated
that the system generates a variety of stories that
foster value formation in Spanish-speaking children,
thereby promoting the importance of including indi-
viduals with disabilities. Notably, all content within
the stories was found to be suitable for children, with
no inappropriate material detected in any of the nar-
ratives.

Keywords: ChatGPT, Storytelling, Disability, Al
Generative, Inclusion

Resumen

En este articulo se presenta el disefio completo y la
evaluacion de un sistema cuentacuentos digital desti-
nado a ninos de entre 4 y 6 afios en Latinoamérica.
Este sistema esta basado en inteligencia artificial gen-
erativa. Se realizaron pruebas que abarcaron el fun-
cionamiento del sistema, la diversidad de contenidos,
los tiempos de generacion, la evaluacion de voz, en-
tonacion, velocidad y calidad de pronunciacién. Los
resultados confirman que el sistema funciona correcta-
mente y es intuitivo. Las historias generadas muestran
un alto grado de diversidad, ya que al calcular los
indices de Jaccard, el valor maximo encontrado fue de
0,2 en las evaluaciones de treinta cuentos analizados.
Como era de esperarse, los tiempos de generacién
aumentan conforme se incrementa la longitud de los
cuentos. Se identificd que la voz que mejor se adapta
para contar los cuentos es Onyx de la TTS de OpenAl.
Sin embargo, se observaron errores de pronunciaciéon
en todas las voces del modelo TTS. De acuerdo con el
analisis realizado, el sistema crea historias diferentes,
que promueven valores en los nifios de habla hispana,
fomentando la importancia de la inclusién de per-
sonas con discapacidad. Cabe destacar que en ningin
cuento se encontré contenido no apto para ninos.

Palabras clave: ChatGPT, cuenta cuentos, dis-
capacidad, TA generativa, inclusién
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1. Introduction

Generative Artificial Intelligence (GAI) constitutes a
notable breakthrough in artificial intelligence (AI), of-
fering the capability to generate diverse content types,
including texts, images, source code for various pro-
gramming languages, scenario designs, legal arguments,
and high-definition videos.

Large Language Models (LLMs) facilitate the auto-
mated generation of text, crafting original documents
by leveraging extensive textual data harvested from the
Internet. This generation is enabled through contem-
porary reinforcement learning architectures incorporat-
ing human feedback and deep learning technologies [1],
specifically transformers.

ChatGPT has become a potent tool across multiple
domains, including education, marketing, finance, and
customer service. In the educational sector, the deploy-
ment of generative text-based Al has witnessed a signif-
icant global increase in the digital era [2]. This technol-
ogy assists in elucidating concepts through simplified
explanations, facilitates problem-solving by demon-
strating diverse methodologies, and aids in developing
reading and comprehension skills among early-year
students, among other applications.

This innovative technology propels the shift to-
ward an educational paradigm that is more immersive,
dynamic, participatory, and inclusive, underscoring
the pivotal roles of teachers and students as agents
of change [3]. Integrating systems like ChatGPT into
educational frameworks is poised to augment human
capabilities, contribute to reducing inequalities, and
foster the promotion of core values.

One effective method to cultivate these values is
through storytelling to children. This approach not
only aids in comprehending the world but also stimu-
lates the imagination and facilitates conflict resolution.
Storytelling can convey significant messages, expand
horizons, and encourage active engagement with the
environment. Furthermore, it enhances communication,
debate, and interpretation skills essential for holistic
development [4].

As an educational tool, storytelling significantly
enhances teaching and learning by making knowledge
acquisition engaging and enjoyable. Storytelling facili-
tates reflection and moral consideration and is crucial
in stimulating children’s cognitive and intellectual de-
velopment from an early age [4].

Therefore, enriching the storytelling experience
with human values early in a child’s life is vital. Accord-
ingly, the system proposed in this article is designed
for children aged 4 to 6 years, a critical period dur-
ing which children start to become acquainted with
written text.

The system’s emphasis on inclusive education
aligns with the increasing importance attributed in
recent decades to eliminating discrimination against

vulnerable groups. This initiative aims to mitigate
such issues, particularly in Mexico, where inclusive
educational practices are limited.

According to 2019 OECD reports, Mexico ranks
among the countries with the lowest levels of edu-
cational inclusion, with only 2.85% of students with
disabilities receiving education, despite approximately
15% of the student population having some form of
disability [5]. Furthermore, the World Bank noted in
2021 that although there are approximately 85 mil-
lion people with disabilities in Latin America and
the Caribbean [6], progress in enhancing this demo-
graphic’s employment, education, and healthcare pro-
grams has been minimal.

This article outlines the design and implementa-
tion of a system that leverages generative artificial
intelligence, specifically ChatGPT, among other tech-
nologies, for the automatic generation of stories tar-
geted at Spanish-speaking children. The system is
driven by two primary objectives: a) to instill values
such as respect, tolerance, and empathy towards indi-
viduals with disabilities through storytelling, and b)
to enhance reading and comprehension skills among
Spanish-speaking children.

The principal contributions of this article are sum-
marized as follows:

1. Tt proposes a novel approach to address the chal-
lenge of enhancing the inclusion of people with
disabilities in Latin America, utilizing a cutting-
edge technological solution.

2. It details the comprehensive design of a genera-
tive artificial intelligence (GAI)-based software
system specifically tailored to create and narrate
stories for Spanish-speaking children.

3. Tt illustrates the development of a specifically
crafted prompt that generates diverse stories,
which cultivate values of empathy and respect
towards individuals with disabilities.

4. Tt assesses the system’s performance in terms of
the stories’ diversity and the intonation, speed,
and pronunciation quality of the storytelling nar-
ratives.

5. It makes the complete source code of the sys-
tem and supplementary files available for non-
commercial use through a GitHub repository. [7].

1.1. Literature Review

A comprehensive literature review was conducted using
the IEEE Explore, Science Direct, and Scopus elec-
tronic databases. Searches were carried out in both
English and Spanish. The inclusion criteria were re-
stricted to journal articles, books, and conference pa-
pers published between 2021 and 2024. This specific
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date range was chosen because generative text artifi-
cial intelligence became globally accessible starting in
2021. 91 documents were collected through the review
process, comprising 85 articles, 5 books, and 1 manual.

The searches were conducted using the following
keywords and logical operators:

o "inclusiveness AND AI AND education”,

"disability AND AI AND education”,

o 'storytelling AND inclusiveness AND educa-
tion",

e "apps AND inclusiveness AND Al"

The analysis of sources retrieved from well-
established databases indicated that Scopus con-
tributed 18 documents, ACM Digital Library 4, Sci-
enceDirect 47, and IEEE Explore 4 documents. Ar-
ticles not directly relevant to the current study were
excluded, resulting in a focused selection of 23 perti-
nent articles.

The state-of-the-art review centered on four core
categories delineated as the primary research objec-
tives:

e The role of digital storytelling in child develop-
ment.

e The utilization of artificial intelligence in enhanc-
ing creativity.

e The impact of digital storytelling on child devel-
opment.

o The potential of digital storytelling to promote
inclusive education.

1.1.1. Digital Storytelling in Child Develop-
ment

The significant influence of digital storytelling on child
development has been extensively documented by vari-
ous scholars. Bratitsis et al. define a story as a sequence
of sentences that narrate events or experiences, typi-
cally involving central characters [8].

Through storytelling, themes such as compassion,
solidarity, and empathy are prominently featured and
explored. Additionally, Juppi observes that a digital
story typically integrates elements such as text, music,
sound effects, or the author’s own recorded voice and
recommends that the duration of a digital story should
ideally range between 2 and 4 minutes [9]. Juppi further
elucidates that digital narratives are often designed
to empower individuals by fostering personal growth,
enhancing control over their lives, and enabling them
to act as informed citizens. This empowerment is facil-
itated through developing technical and creative skills
in expression and communication, which are hallmark

features of digital narratives. Juppi also advocates for
educational institutions across various academic levels
to leverage digital storytelling to promote inclusive
education, empathy, respect, civic engagement, and
democratic participation.

The impact of digital storytelling on children has
been extensively explored in prior research. Bratitsis
and Ziannas investigated the development of social
empathy in children over 6 years old through inter-
active digital storytelling, utilizing the tale "The Sad
Little Chick" created in the Scratch programming en-
vironment [8]. The study engaged 25 sixth-grade early
childhood education students who read the story and
engaged in interactive activities designed to elicit their
emotional responses. The outcomes were encourag-
ing, demonstrating heightened interest and sensitivity
towards the main character and an enhanced under-
standing of empathy and its practical application in
daily situations. This research underscores how digital
stories can effectively foster children’s comprehension
of inclusive values and empathy.

Conversely, Tseng et al developed PlushPal, which
utilizes machine-learning techniques to transform plush
toys into interactive digital objects. PlushPal enables
children to digitalize their stuffed animals, allowing
them to recognize gestures and produce personalized
sounds [10]. Furthermore, it integrates storytelling
techniques to animate the toys, imbuing them with
capabilities that foster connections with positive mem-
ories and previous experiences.

1.1.2. The utilization of artificial intelligence
in enhancing creativity

Creativity is commonly defined as the capacity to
generate novel, unique, and valuable ideas or arti-
facts [11]. This capacity is augmented by GAI systems.
For instance, Haase and Hanel suggest that chatbots,
equipped with expansive databases, can recombine
ideas to produce outputs that exhibit levels compara-
ble to everyday human creativity [11].

Li views AT as an invaluable resource for human
writers, facilitating the enhancement and expansion
of increasingly complex ideas, thereby fostering a di-
vergent thought process [12]. He anticipates a future
where Al and human collaboration will be dynamic,
interactive, and participatory. Conversely, Habib et al.
assess the creativity of GAI systems within educational
settings by examining the flexibility, elaboration, and
originality of responses via user acceptance tests [1].

Their findings emphasize [13] improvements in di-
vergent thinking and the introduction of varied per-
spectives. The research underscores the importance
of carefully integrating GAI into creative education
to promote a symbiotic relationship between human
creativity and Al. Additionally, Li supports the notion
that the ethical application of ChatGPT could enhance
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inclusivity and diversity in educational contexts [12].

1.1.3. Artificial Intelligence in Child Develop-
ment

In a notable study, Kalantari et al. [14] explored the
effects of AT on early childhood education. This in-
vestigation utilized a qualitative exploratory approach
involving children aged 6 to 7 years and their parents
to assess a software application named "Kids Story
Builder." The findings from this study indicated that
the technology not only enhances children’s under-
standing of and connection with themselves and their
families but also promotes narrative thinking during
the story creation process.

Jiahong and Yang [15] conducted an exploratory
review that assesses, synthesizes, and highlights recent
literature on the application of AT in early childhood
education. However, their study touches only superfi-
cially on the specific uses of Al within these contexts.

1.1.4. Artificial Intelligence to Promote Inclu-
sive Education

Artificial intelligence (AI) technologies and emerging
technological tools significantly influence society and
are progressively being incorporated into educational
settings [16].

Consequently, numerous scholars advocate for ap-
propriately integrating these tools within educational
frameworks. While the literature reviewed does not
reveal specific implementations of Generative Al (GAI)
in inclusive education, it does offer guidance, advice,
and recommendations designed to ensure a beneficial
impact. These technologies can transform education
by altering students’ experiences within and beyond
the classroom [16].

Yu [17] underscores that the core educational value
of ChatGPT resides in its ability to facilitate access to
knowledge, create content, and promote educational
inclusion. He also emphasizes that ethical manage-
ment, transparency, and accountability represent signif-
icant challenges Al introduces in educational contexts.
ChatGPT should augment human capabilities and
contribute ethically, steering towards a more immer-
sive, dynamic, participatory, and inclusive educational
experience.

Li and Lan [18] concur with Salas-Pilco et al. [16]
and offer a framework for adequately adopting technol-
ogy, underscoring the importance of promoting social
inclusion.

2. Materials and Methods

The GAI-based system designed to generate stories
that promote the inclusion of individuals with disabil-
ities was developed using the Kanban methodology.

This approach enhanced continuous task delivery by
allowing for the visualization of progress across vari-
ous sections and tracking pending tasks. The choice
of this methodology was informed by its emphasis on
continuous delivery, whereby team members work on
tasks as they arise without rigidly assigned roles. Any
team member could assume new tasks from the list
as required. Moreover, a suite of modern technologies
was employed to ensure the system’s robustness and
operational efficiency.

TypeScript was selected as the programming lan-
guage for its capability to develop robust web appli-
cations. It compiles code into JavaScript, enabling it
to run across any browser, platform, or operating sys-
tem [19]. Beyond its technical capabilities, TypeScript
is an open-source language that enhances JavaScript
syntax, ensuring compatibility with various browsers,
servers, and operating systems. The decision to use
TypeScript was also supported by its seamless integra-
tion with Angular and other libraries, which aids in
the development and scalability of the application [20].

Complementing TypeScript, the Angular frame-
work generated the system’s user interfaces. Angular
is renowned for its efficient Document Object Model
(DOM) management and its capability to create scal-
able web applications in conjunction with TypeScript.
Furthermore, Angular is acclaimed for its user-friendly
learning curve and capacity to boost development pro-
ductivity, making it an optimal choice for this project.

ChatGPT was integrated into the application to
facilitate the story generation functionality. Its cre-
ative collaborator role derives from its capability to
ideate dramatic content, develop characters, and craft
storylines. ChatGPT has been effectively utilized in
interactive storytelling and gaming, enabling users
to create dynamic and personalized narrative experi-
ences where the plot adjusts to users’ preferences and
experiences. Additionally, it can enhance stories or po-
ems with a diverse array of realistic words, emotions,
and characters [21]. These attributes render ChatGPT
particularly valuable and attractive for generating in-
clusive content for individuals with disabilities.

The implementation of the application was struc-
tured into three distinct phases: developing user inter-
faces, generating prompts for the model, and integrat-
ing the OpenAl API. The overall architecture of the
developed system is graphically summarized in Figure
1.
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Figure 1. System Architecture

2.1. Prompt Structure Design

Large Language Models (LLM) are trained with an
extensive corpus of information, far exceeding what
an average individual could read in a lifetime. This
vast dataset enables LLM to generate text on virtually
any topic requested. However, precise instructions are
crucial in the creative process [22], as the quality of
ChatGPT’s responses heavily depends on the speci-
ficity of the prompts provided. Thus, it is incumbent
upon users to meticulously craft prompts that elicit
valuable content.

During the initial phase of system development, the
significance of establishing a general prompt structure
to guide the system in generating coherent, relevant,
precise, and appropriate results for Spanish-speaking
children was recognized. To achieve this, three fun-
damental elements of this structure were identified,
which users can customize to facilitate effective story
generation. These elements are as follows:

1. Type of Story. This refers to the length of the
story, measured by the number of words it con-
tains. According to the classification detailed
in [23], children’s stories can be categorized into

three types: micro-story, flash story, and short
story, consisting of approximately 300, 750, and
2000 words, respectively.

2. Characters. This component of the prompt struc-
ture encompasses the physical and personality
traits of each character in the stories. Initially,
these characters were suggested by ChatGPT;
subsequently, those aligning with the system’s
goal of instilling values such as respect, tolerance,
and empathy towards people with disabilities
in children were selected. Considering the story
lengths, it was determined that each story could
include up to three characters.

3. Theme. This element pertains to the context or
overarching theme in which the story unfolds.
The selected themes focus on reinforcing eth-
ical and inclusive values, such as respect, tol-
erance, and environmental stewardship. Given
that the system is tailored for children and that
the themes can vary with each story generation
request, a decision was made to incorporate a
maximum of four themes.

In block (4) of Figure 1, the prompt is generated
based on parameters the user selects, which directs
the model to produce precise and child-appropriate
results. The established structure specifies ChatGPT’s
role in generating the stories and detailed instructions
on the format for the returned response. This structure
is illustrated in Figure 2.

In this figure, placeholders within braces, such as
{tipo_de__cuento}, {ntimero_de_palabras}, etc., are
substituted with specific values selected by the user
(child), corresponding to blocks (1), (2) and (3) in the
architecture depicted in Figure 1. Furthermore, the
characteristics of the stories were defined to achieve
the anticipated outcomes. The observations were as
follows:

1. Storyteller Definition. The model is a storyteller
promoting values in individuals with disabilities.

2. Response Format. The response must be in JSON
format, and its structure must be explicitly de-
fined..
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Eres un cuentacuentos creativo que inculca valores en sus cuentos para nifios de
latinoamérica, los cuentos son divertidos e intersantes, y a veces misteriosos.

La respuesta debe ser en formato JSON con la siguiente estructura:

{
‘titulo ’: string,
‘personajes’: [nombre del personajel,
‘contenideo’: string

¥

Crea un cuento de {tipo_de_cuento} con {nimero_de_palabras} palabras sobre el tema
{tema_a_tratar}, en el que participen los siguientes personajes:

- {nombre_del _personaje_unol}, un {ocupacidén_del_personaje_uno} de nacionalidad
{nacionalidad_del_personaje_uno} con las siguientes caracteristicas fisicas:
{caracteristicas_fisicas_del_personaje_unol.

La personalidad de {nombre_del_personaje_uno} es {personalidad_del_personaje_uno}.

- {nombre_del _personaje_dos}, un {ocupacidén_del_personaje_dos} de nacionalidad
{nacionalidad_del_personaje_dos} con las siguientes caracteristicas fisicas:
{caracteristicas_fisicas_del_personaje_dosl}.

La personalidad de {nombre_del_personaje_dos} es {personalidad_del_personaje_dos}.

- {nombre_del_personaje_tres}, un {ocupacidén_del_personaje_tres} de nacionalidad
{nacionalidad_del_personaje_tres} con las siguientes caracteristicas fisicas:
{caracteristicas_fisicas_del_personaje_tres}.

La personalidad de {nombre_del_personaje_tres} es

{personalidad _del_personaje_tresl.

Consideraciones para el cuento:

- El1 cuento debe ser original, por favor, esfuérzate en que no se repitan los
cuentos.

- 8i hay personajes con alguna discapacidad, asegirate de que sean

los protagonistas. Enfoca la atencidén en ellos para que la trama del cuento
resalte el valor de {tema_a_tratar} hacia los personajes con discapacidad.

- Evita colocar en el cuento la descripcidén fisica y de personalidad de los
personajes,solo menciona implicitamente cual es la discapacidad del personaje,
81 asi la tuvieran.

- El contexto en el que se desarrollan los personajes debe ser ambientado en la
nacionalidad del protagonista o los protagonistas, ya sean lugares turisticos,
pueblos, costumbres, cultura, ideologias, economia, etc. Debes ser especifico en
el lugar en el que se encuentran, puedes mencionar nombre de los lugares.

- Puedes elegir el estilo narrativo entre mondlogo, narracidén en segunda persona,
narracién epistolar, narracidén como testigo, narracidén omnisciente,etc. ademas de
cambiar la atmésfera, el ambiente y el simbolismo; la idea es crear un cuento
original, creativo y 1lnico o inédito que inculque valores a los nifios.

- Es importante que los cuentos no sean repetidos en cada una de las iteraciones
que se realicen, debe de cambiar el contexto, ambiente, el nombre del cuento, su
trama y la forma de narracién.

- Es importante que el cuento deje un mensaje o impacto sobre los valores. Este
mensaje no debe ser explicito en el cuento, debe ser tratado con una intencién
didactica (el nifioc debe ser capaz de comprender el mensaje o valores a lo largo
del desarrcllc del cuento).

Figure 2. Prompt for Story Generation
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3 Story Creation. The system is programmed to
craft a story utilizing the parameters enclosed
in braces, which are to be replaced by values
selected by the user.

4 Story Considerations. This section specifies that
the story should be original and center on char-
acters with disabilities who will serve as the pro-
tagonists. The narrative aims to portray these
individuals’ real-life challenges and conflicts and
illustrate how they can overcome daily barriers
and challenges by embodying values. To ensure
the setting is realistic and authentic, it is required
that the story’s backdrop incorporates elements
such as places, ideas, customs, or stories that
are characteristic of the characters’ nationality,
with a specific focus on Latin American and
Caribbean contexts.

2.2. Connection with ChatGPT

The third phase of the development process entails
integrating the OpenAl API into the system. This
API offers a comprehensive suite of services, includ-
ing natural language processing, speech synthesis, and
text generation. However, certain functionalities pro-
vided by the API do not apply to the objectives of the
proposed system.

Access to OpenAl’s services necessitates authen-
tication using an API key supplied by the platform,
as depicted in block (5) of Figure 1. It is crucial to
acknowledge that usage of this API incurs fees, which
vary based on the volume and nature of the requests
submitted.

The system employed the GPT-3.5-turbo model
for story generation, as indicated in block (6) of the
architecture illustrated in Figure 1. The configuration
of parameters for this model was as follows:

1. Message. This parameter takes an array of mes-
sage objects, which may function in the roles
of system, user, or assistant, each with its spe-
cific content [24]. For the system developed, the
message structure is detailed in Figure 2.

2. Model. The GPT-3.5-turbo-instruct model was
utilized.

3. Number of Tokens. This parameter establishes
the maximum number of tokens the generator
can produce in a single request. For this system,
the limit was set at 2048 tokens.

4. Temperature. This parameter influences the gen-
erated text’s variability and originality level. A
higher temperature setting results in more di-
verse and creative outputs and increases the like-
lihood of generating incoherent or irrelevant re-
sponses. Consequently, a temperature setting of

0.5 was chosen for optimal performance in this
application.

The model outputs the generated content in JSON
format. The application then processes this response,
which extracts the content and displays it within the
user interface (refer to block (7) of the architectural
diagram). Consequently, the child views the generated
story textually, accompanied by images of the featured
characters.

In addition to displaying the story in text form, the
developed system is equipped to narrate the generated
stories using synthetic voices. This feature was im-
plemented to accommodate the application’s primary
users: children learning to read. The OpenAl Text To
Speech (TTS) API was employed for this purpose, as

illustrated in block , Figure 1). This API offers
a selection of six integrated voices: alloy, echo, fable,
onyx, nova, and shimmer, which support narrations in
various languages, including Spanish [25].

2.3. Measuring Story Similarity

One of the principal attributes of the storytelling sys-
tem is its capability to generate distinct stories with
each execution. To quantify this diversity, the Jaccard
index was employed.

The Jaccard index is a statistical tool used to assess
the similarity and diversity between two sets, calcu-
lated according to Equation (1).

_ |ANn B]

T4, B) = |AU B|

(1)

Where A and B represent the sets being compared,
and the values of the Jaccard index range from 0 to 1.
A value of 0 indicates no similarity between the sets,
while a value of 1 signifies that the compared sets are
identical.

In the analysis of similarity between stories, pre-
processing was conducted, comprising the following
stages:

o Text transformation. All characters were con-
verted to lowercase to ensure uniformity across
the dataset.

o Text cleaning. All punctuation marks, charac-
ter names, nationalities, numbers, and any non-
alphabetic characters were removed. Addition-
ally, extra spaces were eliminated to ensuretext
consistency.

e Lemmatization. This process involves converting
words to their base form, or lemma. Different
words with similar meanings can be treated as
the same entity, enabling the system to recog-
nize different verb conjugations as the same base
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word. The spaCy library was utilized for lemma-
tization, employing the pre-trained model desig-
nated as es_ core_news_ md, tailored explicitly
for processing the Spanish language. The lemma-
tization process was systematically applied to all
the words within the document.

3. Results and Discussion

A functionality test was conducted on the system to
ensure accurate story generation. Following this, the
diversity of the generated content was evaluated, and
an analysis of the voices used in story production was
undertaken. The test of the storytelling system was
executed in a web browser on a computer running the
Windows 10 operating system.

3.1. Functionality Tests

The system functionality test entailed inputting param-
eters selected by a user. For demonstration purposes,
the following steps were executed:

1. A micro-story was selected via the interface, as

depicted in Figure 3.

Tipo de cuento Personajes Tema a abordar

Tipo de cuento:

MICRO-STORY

storcy, , male, places,

Microcuento

Menos de 200 palabras

Figure 3. Story Type Selection Interface

2. Three characters —Andrés, Fernanda, and Omar—
were chosen for the story, as illustrated in Figure
4.

(] (] (-]

Tipo de cuento Personajes Tema a abordar

[#] Personajes del cuento:

Fernanda, Andrés, Omar

Juanita

Artesana

Diego

Historiador

Fernanda
Naci6 con sordera

itk ||

Rlcar:do

Pescador
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Figure 4. Character Selection Interface

3. The theme of tolerance was selected, as indicated
in Figure 5.

(] (] (-]

Tipo de cuento Personajes Tema a abordar

Tema a abordar:

Figure 5. Theme Selection Interface
Once the parameters were set, the story depicted in
Figure 6 was generated. This story generation process

took approximately 4816 milliseconds.

La Carrera del Lago

Andrés

Perdi6 una mano a los 3

Carlos

Aventurero

Fernanda

Nacio con sordera

En el pintoresco pueblo de Bafios, Ecuador, se celebraba la gran carrera anual alrededor del
Lago Verde. Fernanda y Andrés decidieron participar, emocionados por la aventura. Carlos,
el amigo puertorriqueno de espiritu aventurero, también se unio, dispuesto a explorar cada
rincon del camino. Durante la carrera, Andrés usO su destreza y optimismo para sortear
obstaculos, mientras Fernanda, con su curiosidad y valentia, seguia el ritmo de la multitud,
guiandose por las vibraciones del suelo y las sefales visuales. Carlos, con su energia
contagiosa, animaba a ambos, liderando con entusiasmo. En un tramo dificil del recorrido,
un puente improvisado desafiaba a los corredores. Andrés, sin dudarlo, extendio su mano
derecha para ayudar a Fernanda a cruzar. Carlos, al otro lado, los esperaba con una sonrisa,
listo para continuar juntos.Al llegar a la meta, los tres amigos fueron recibidos con aplausos.
La gente de Banos celebro no solo su llegada, sino también la union y el apoyo que
demostraron. Ese dia, todos aprendieron que la tolerancia y la amistad pueden superar
cualquier desafio, haciendo que cada uno se sienta valorado y respetado.

Figure 6. Example of Generated Story

Within the system interface, the user can initiate
the playback of the story by selecting the audio button
in the upper right corner. The audio, generated by the
TTS-1-HD model and narrated using the Alloy voice,
lasts 1:01 minutes. The creation process for this audio
took 10.79 seconds.

3.2. Diversity of Generated Content

Two experiments were conducted to assess the diver-
sity of content in the generated stories, precisely the
extent to which the stories produced by the system
differ.

In the first experiment, the characters, themes, and
story types were held constant, and the system was
tasked with generating stories using these fixed param-
eters. While the generated stories exhibited similarities,
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none of the thirty executions produced identical (re-
peated) stories. The contents generated in this test are
available for public access in the GitHub repository.

Figure 7 summarizes the words frequently used in
the titles of the 30 stories generated by the system.
Notably, some words not explicitly included in the
designed prompts still adhered to the instructions to
craft engaging stories.

sSusurros estrellas montafa

bosque ¢ ncgntado

e ferairdinMISTEr t0

p ente
doracioaven t Ur a tambos

perdidasTaro amlstadpar'que
E encantadamitad
4 mundo mar 1p@535

IgFan mindo

bosque
lago

silenciorelo]j

Figure 7. Word Cloud of the Titles

Conversely, the stories generated by the system
prominently feature words that promote tolerance and
collaboration, as evidenced by the word cloud in Figure
8, which is derived from the content of the stories.

encontmaﬁ

]ISL((L--

e condido(Q)

O¢
:llwmdlferenc1a 0
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deter ml'::r 14n

_explorar gui

Figure 8. Word Cloud of the Story Contents

All Jaccard indices between pairs of stories were
calculated, and these values are graphically depicted
in Figure 9. The analysis reveals minimal similarity
among the stories, with the highest Jaccard index value
recorded at 0.2137 between micro-stories 23 and 29.
These stories are available in the previously mentioned
repository.

In the second experiment, stories were generated
by randomly selecting characters, themes, and types of
stories. After producing more than thirty stories, sub-
stantial variety was observed, all by the instructions
specified in the designed prompt. Figure 10 graphi-
cally displays the Jaccard indices between the stories.
The average Jaccard index recorded was 0.0359, with
a standard deviation of 0.0427. The highest Jaccard
index observed was 0.2.

Upon reviewing the generated stories, it was ob-
served that each narrative incorporates a message that
reinforces values and respect towards characters with
disabilities.

0.200
-0.175
0.150
0.125
0.100
0.075
0.050

0.025

0.000

Figure 9. Jaccard Indices Between Stories with Fixed
Characters, Type, and Theme
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Figure 10. Jaccard Indices Between Stories with Ran-
domly Selected Types, Characters, and Themes

-

3.3. Analysis of Voices in Story Playback

To evaluate the different voices offered by OpenAl, it
was crucial to analyze parameters such as story gen-
eration time, voice tone, intonation variation, speech
speed, and pronunciation clarity. The primary objec-
tive was to identify the most suitable voice to ensure
a clear, natural, and emotionally engaging listening
experience for children.

3.3.1. Generation Times

The system generated thirty stories, with the type,
characters, and themes randomly assigned for each
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narrative. The time ChatGPT took for each request
to produce the corresponding audio file was meticu-
lously recorded. Eight audio files were generated for
micro-stories, eleven for flash fiction, and eleven for
short stories. Table 1 summarizes the creation times
and durations for each story type.

Table 1. Comparison of Creation Times and Duration of
Stories

Micro-story Flash fiction Short story

Creation (average) 9.31s 11.82 s 12.49 s
Creation(std) 1.03 s 2.41s 1.82s

Duration (average) 58 s 66 s 4 s
Duration (std) 13s 10s 14s

As expected, the average time required to create
audio files for narration increases with the length of
the story. However, the difference in average audio gen-
eration times between flash fiction and short stories
is less compared to micro-stories. Additionally, it is
noted that the generation of audio files for flash fiction
exhibits a higher standard deviation compared to the
other story types.

It is confirmed that the narration audio duration
corresponds with the story type being told. Notably,
the duration of the short stories exhibits a larger stan-
dard deviation than the other story types.

3.3.2. Voice Tone Evaluation

The tone of voice in a recording plays a crucial role
in assessing the end user’s listening experience, as it
significantly influences the narratives’ comprehension,
empathy, and persuasive power. Upon analyzing the
tones in the generated audios, it was observed that
three of the six voices, Alloy, Nova, and Shimmer, ex-
hibited a friendly and pleasant tone while narrating
the stories, as detailed in Table 2.

Table 2. Comparison of Voice Tones in Story Playback

Voice  Description

Alloy It projects a friendly tone.

Fable It is characterized by a serious tone without evoking
any specific emotion.

Echo It exhibits a serious tone with a narrative approach.

Onyx It exhibits a deep and measured tone, making it ideal
for storytelling.

Nova While possessing a friendly tone, it is perceived as
somewhat unnatural.

Shimmer It features a friendly and natural tone, ideal for sto-

rytelling.

Additionally, the voice of Onyx, characterized by its
serious tone, was noted to be particularly well-suited
for storytelling. This is attributed to its formal quality,
which effectively complements this type of narrative.

3.3.3. Intonation Variation

Assessing the variation in intonation within the audio
can significantly influence the emotional and persua-
sive tone of the narrative. In the context of these stories,
it plays a crucial role in effectively transmitting the
values and messages intended for the children. Table 3
illustrates the intonation variations for the voice types
used in OpenAlI’s TTS.

Appropriate intonation captures the listener’s at-
tention, elicits emotions, and enhances understanding
of the topics discussed. An analysis of this aspect in
the audio reveals that while most voices demonstrate
consistent intonation variation, the Onyx voice is dis-
tinguished by its significant intonation variation. This
voice incorporates appropriate pauses, enhancing the
narrative of the story. In contrast, the other voices
feature very brief pauses. Specifically, the Nova voice
demonstrates less effective intonation, resulting in a
monotonous and unvaried narration. This factor could
potentially diminish children’s interest in listening to
the audio.

Table 3. Intonation Variation in Story Playback

Voice

Alloy

Description

It exhibits a constant and precise intonation, closely
adhering to punctuation such as commas and periods,
thereby contributing to a pleasant and fluid reading
experience.

It maintains a consistent and appropriate intonation
in relation to punctuation.

While the intonation remains consistent and appro-
priate concerning punctuation, the less noticeable
pauses detract from the clarity and narrative flow of
the story.

It achieves effective intonation through correctly
timed pauses, enhancing the story’s narrative.

The intonation is ineffective, resulting in a
monotonous, linear narration.

Despite lacking notable pauses in the narration, it
provides good intonation within paragraphs.

Fable

Echo

Onyx
Nova

Shimmer

3.3.4. Speech Rate

Speech rate is a critical factor that directly impacts
story comprehension and the listening experience of
child audiences. As detailed in Table 4, the analysis
reveals that the Nova voice is inefficient due to its in-
consistent rhythm, which complicates comprehension
for children. Conversely, the Fable and Echo voices
maintain a constant speed, but their narrative styles
are overly simplistic and do not align well with the
storytelling format. In contrast, the Onyx voice ex-
cels with its speech rate, ideally suited for storytelling
and offers a more immersive and engaging listening
experience.
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Table 4. Comparison of Speech Rate in Story Playback

Voice Description

Alloy Due to its constant speed, the audio remains clear
and understandable.

Fable It is characterized by a rapid tempo; although pauses
are included in the narration, the fast pace diminishes
the expressiveness of the audio narrative.

Echo The speed is consistent, yet it lacks sufficiently long
pauses, yielding a presentation more closely resem-
bling plain reading rather than storytelling.

Onyx The speed is steady and calm, making it arguably the
most suitable voice for narrating stories and tales.

Nova The rhythm varies, featuring periods of quick pronun-
ciation interspersed with slower segments.

Shimmer It maintains a consistent speed throughout the audio.

3.3.5. Pronunciation Quality

According to OpenAl’s documentation, the Text-to-
Speech (TTS) model supports voices in various lan-
guages, including Spanish. Upon analysis of the thirty
audio files, mispronunciations were detected in the nar-
rations. As detailed in Table 5, the Nova voice exhibited
notable inefficiencies in word pronunciation and occa-
sionally switched languages, demonstrating instability
in maintaining Spanish as the default language. Mispro-
nunciations of character names were observed across
all voices. However, despite difficulties pronouncing
character names, the Onyx voice exhibited the most
accurate pronunciation.

Table 5. Comparison of Pronunciation Clarity in Story
Playback

Voice  Description

Alloy The pronunciation of certain words exhibits a for-
eign accent, with an elongation of specific sounds.
Notably, words such as "Respetar," "perspectiva," and
"Ximena'" are not articulated correctly in Spanish.
Pronunciations were detected in several words incor-
rectly pronounced in Spanish, including "Isabella" and
"respeto.” Additionally, there were instances where
certain words, such as "igualdad," were not wholly
articulated.

Pronunciation errors were noted in several Span-
ish words, including "hébil," "Ximena," "rumoreaba,"
"braille," "barrera," and "Sofia." Despite these inaccu-
racies, this voice exhibits a less foreign accent com-
pared to others.

The pronunciation of words is generally clear and
precise, yet challenges arise with specific character
names, such as "Isabella" and "Ximena."

The pronunciation lacks precision, exhibiting signifi-
cant errors, especially in character names. Addition-
ally, in the analysis of five stories narrated with this
voice, four exhibited language switches during play-
back.

This Spanish voice exhibits clear and precise pronun-
ciation, although it struggles with specific character
names, such as "Isabella" and "Ximena'.

Fable

Echo

Onyx

Nova

Shimmer

4. Conclusions

Al-based storytelling systems are increasingly recog-
nized as valuable tools in addressing a broad spec-
trum of challenges. Among these, disability stands
out as a significant concern in Latin America and the
Caribbean, where it affects over 85 million individ-
uals. These systems offer innovative approaches to
inclusivity and accessibility within these communities.

This article proposed designing a storytelling sys-
tem tailored for Spanish-speaking children, leveraging
Al-based generative technologies. This system enables
the creation of personalized stories that feature child
characters with disabilities, fostering a more inclusive
narrative environment.

Including characters with disabilities within the
narratives is a critical element that significantly en-
hances the promotion of diversity and equality from
an early age. By leveraging the capabilities of the Al-
based generative system, unique stories are generated
with each request, even when the same parameters
are used. This ensures a diverse and enriching experi-
ence with each interaction, underlining the system’s
effectiveness in fostering inclusivity.

In the various tests conducted on the system, a
quantitative comparison of the diversity of the gener-
ated stories was performed using the Jaccard index
criterion. The results confirmed the low similarity be-
tween the analyzed stories, indicating high content
variability.

Additionally, the intonation, speed, and pronunci-
ation quality of the synthetic voices were evaluated,
highlighting opportunities for improvement in state-of-
the-art audio generation technologies for storytelling.

Despite current challenges, such as resource con-
sumption during text-to-speech conversion, lack of
natural voice quality, pronunciation errors, and system
latency, the proposed system is innovative and holds
potential utility for educators seeking to implement
inclusive educational tools in their classrooms.

Ongoing efforts are being made to develop addi-
tional systems to bridge gaps and enhance accessibil-
ity and quality of life for individuals with disabilities.
Future research will collaborate with experts from dis-
ciplines such as psychology and education to critically
assess the content and messages conveyed in the gen-
erated stories. Further analysis will also be conducted
to determine the suitability and comprehensibility of
these stories for children in Latin America.
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