ENCUENTR/OS Revista de Ciencias Humanas, pp: 116-125

Teoria Social y Pensamiento Critico

IMPACT OF ARTIFICIAL INTELLIGENCE TECHNOLOGIES
ON INCLUSIVE EDUCATION: A STUDY IN STUDENTS
AGED 15 TO 18.

Impacto de las tecnologias de inteligencia artificial en la edu-
cacion inclusiva: un estudio en estudiantes de 15 a 18 afos.

Johana Katerine Montoya Luna-  Fernando Tiverio Molina-Granja
victoria Universidad Nacional de Chimbo-
Universidad Nacional de Chimbo-  razo, Ecuador

razo, Ecuador. fmolina@unach.edu.ec

Johana.montoya@unach.edu.ec https://orcid.org/0000-0003-

https://orcid.org/0000-0001- 2486-894X
9138-0296
Willian Geovanny Yanza Chavez  Joaquin Marcelo Ortega Mosquera
Escuela Superior Politécnica de Escuela Superior Politécnica de
Chimborazo, Ecuador. Chimborazo, Ecuador.
willian.yanza@espoch.edu.ec joaquin. ortega@espoch.edu.ec
https://orcid.org/0000-0002- https://orcid.org/0000-0002-
9688-7309 2975-2738

Este trabajo estd depositado en Zenodo:
DOI: https://doi.org/10.5281/zen0do.11118100

ABSTRACT

In this study, we focus on the integration of Artificial Intelligence (Al)
technologies into inclusive educational environments. The problem
lies in ensuring that these technologies are accessible to all stu-
dents, regardless of their abilities. Its importance is emphasized in
the creation of an equitable educational environment. We reviewed
previous efforts and found motivation in the pressing need to eva-
luate these technological solutions. Our proposal involved evalua-
ting Al tools in educational institutions. We present a comprehensive
case where we apply structured surveys and interviews for students
and educators. The results revealed significant improvements in
user satisfaction and academic performance. The main conclusion
is that the careful implementation of Al technologies, adapted to
inclusive needs, can positively transform the educational process,
promoting equity and accessibility for all students.

Keywords: Artificial intelligence, inclusive education, educational
technology, adaptability, students with disabilities.

RESUMEN

En este estudio, nos centramos en la integracion de tecnologias de
Inteligencia Artificial (IA) en entornos educativos inclusivos. El pro-
blema radica en garantizar que estas tecnologias sean accesibles
para todos los estudiantes, independientemente de sus capacida-
des. Se enfatiza su importancia en la creacion de un ambiente edu-
cativo equitativo. Revisamos esfuerzos anteriores y encontramos
motivacion en la apremiante necesidad de evaluar estas soluciones
tecnoldgicas. Nuestra propuesta implicé evaluar herramientas de 1A
en instituciones educativas. Presentamos un caso integral donde
aplicamos encuestas y entrevistas estructuradas para estudiantes
y educadores. Los resultados revelaron mejoras significativas en la
satisfacciéon de los usuarios y el rendimiento académico. La princi-
pal conclusion es que la implementacion cuidadosa de tecnologias
de IA, adaptadas a las necesidades inclusivas, puede transformar
positivamente el proceso educativo, promoviendo la equidad y la
accesibilidad para todos los estudiantes.
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gfa educativa, adaptabilidad, estudiantes con discapacidad.
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INTRODUCTION

In the dynamic realm of education,
the integration of innovative techno-
logies, especially Artificial Intelligen-
ce (Al), has radically transformed the
way people are taught and learned. In
this context, a crucial problem arises
the need to ensure that these techno-
logies are accessible and inclusive for
all students, regardless of their abili-
ties or disabilities.

This article dives into this pro-
blem, placing it in a contextual fra-
mework where technology and inclu-
sion are intertwined. The importance
of this theme lies in creating an equi-
table educational environment, where
every student has the opportunity to
thrive and develop their full potential.

Significant efforts have been made
to address this challenge, from imple-
menting specific educational platfor-
ms to creating adaptive Al algorithms.
The motivation underlying this study
lies in the prevailing need to evaluate
and improve the effectiveness of the-
se technological solutions in the con-
text of educational inclusion.

In this sense, this article propo-
ses a detailed evaluation of existing
Al tools, considering their impact on
inclusive education.

The organization of the article is
developed through a thorough analy-
sis of the problem, followed by a theo-
retical framework that contextualizes
the relationship between Al and inclu-
sion, as well as a review of previous
efforts in this field. Subsequently, a
detailed methodology for evaluating
Al tools from an inclusive perspective
is presented, followed by an analysis
of the results and, finally, the con-
clusions and recommendations that
emerge from this thorough evaluation.

Contextualization

Inclusioninthe educational context
has become a central issue in recent
decades. It is increasingly recognized
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that all students, regardless of ability
or disability, have the right to receive
a quality education that is tailored to
their needs. In this context, Artificial
Intelligence (Al) has emerged as a
powerful tool to improve inclusive ed-
ucation by providing personalized and
adaptive solutions for students with
diverse needs (Cortez-Clavijo, 2020).

In the twenty-first century, tech-
nology has played a fundamental
role in the educational revolution,
especially in the context of inclusive
education (Molina,2023). Artificial
intelligence (Al) has emerged as a
transformative force, opening up new
possibilities for students with diverse
abilities and needs (Roveri, 2022).
This essay explores the artificial intel-
ligence technologies commonly used
in inclusive education and their im-
pact on the learning process.

The research problem focuses on
understanding the influence of artifi-
cial intelligence (Al) on inclusive edu-
cation, with a specific focus on identi-
fyingaspects where Alhas a significant
impact (Mazoén,2022). To address
the defined research problem, spe-
cific and clear questions are formulat-
ed that will guide the study toward a
deeper understanding of the impact
of artificial intelligence on educa-
tional inclusion. These questions are:

« How can Al technologies cus-
tomize educational materials to
suit the diverse needs of stu-
dents with disabilities?

« What is the impact of Al-based
virtual assistants and chatbots
on improving communication
and interaction for students with
communication difficulties?

« To what extent does artificial in-
telligence facilitate the assess-
ment and continuous monitoring
of the progress of students with
special educational needs?

« How can artificial intelligen-
ce improve the accessibility of
educational resources, such as

o)
-
=]
Q
~
&
<



ENCUENTROS

e-books and online platforms, for
students with visual or hearing
impairments?

« What is the role of artificial inte-
lligence in emotional and social
support for students with au-
tism spectrum disorders or other
emotional difficulties?

« How can Al technologies foster
collaboration and social interac-
tion between students with and
without disabilities in inclusive
educational environments?

 What are the ethical and privacy
challenges associated with the
use of artificial intelligence in in-
clusive education and how can
they be mitigated?

2.1 Fundamentals of Inclusive
Education:

Inclusive education is based on
the fundamental principle of providing
educational opportunities to all stu-
dents, including those with disabilities
(Rivadenerira, 2023). The United Na-
tions Convention on the Rights of Per-
sons with Disabilities underlines the
importance of inclusion in education
as a fundamental human right.

Inclusive education is based on
theories of social constructivism,
where it is recognized that each indi-
vidual has unique learning styles and
rhythms. The theories of Vygotsky and
Piaget, for example, have significant-
ly influenced the idea that learning
is a social process and that students
benefit from diversified educational
environments. In addition, theories of
diversity and equity in education, such
as those proposed by Banks and Nie-
to, underscore the importance of re-
cognizing and celebrating cultural and
skill differences in the classroom (Wi-
jiastuti, 2020; Husin,2021).

2.2 Information and Communica-
tion Technologies (ICT) in Inclusi-
ve Education:

ICTs have been pioneers in promo-
ting inclusion. Tools such as screen
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readers, speech recognition software,
and haptic devices have improved ac-
cessibility for students with visual or
hearing impairments. These technolo-
gies have paved the way for the wider
adoption of Al in inclusive education
(Rodriguez, 2023).

2.3 Artificial Intelligence in
Education:

Al'in education refers to the use of
algorithms and computational models
to improve educational processes. Al
systems can analyze student behavior
and adapt course content according-
ly (Rodriguez, 2021). These systems
can customize learning to meet the
specific needs of students, including
those with disabilities (Granda, 2022).
Al theories, such as neural networks,
have shown how algorithms can simu-
late human learning, adapting and im-
proving with experience. In addition,
theories of affective computing and
affective artificial intelligence have
explored how machines can recog-
nize and respond to human emotions,
which is critical for understanding and
supporting students’ emotional needs
(Dehaene, 2019).

2.4 Applications of Artificial Inte-
lligence in Inclusive Education:

a. Personalized Tutoring: Al sys-
tems can provide personalized tuto-
ring tailored to each student’s needs,
identifying areas of difficulty and
offering specific exercises to improve
those skills (Gomez, 2023).

b. Emotion Recognition: Al algo-
rithms can recognize students’ emo-
tions through speech analysis and
facial expressions. This can help tea-
chers understand students’ emotio-
nal state and respond appropriately,
especially in the case of emotionally
disturbed students (Bastidas, 2023).

c. Machine Translation and Ma-
chine Reading: Al systems can pro-
vide machine translation for students
whose native language is not the
language of instruction. In addition,
automatic readers can help visually
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impaired students by converting text
to speech (Paez, 2019).

d. Adaptive Assessment: Adapti-
ve assessment algorithms can adjust
the difficulty level of questions based
on student performance, allowing for
fair and accurate assessment for stu-
dents with diverse skills and knowle-
dge (Contreras, 2020).

e. Adaptive Learning: This tech-
nology uses intelligent algorithms to
tailor educational content according
to the individual needs of each stu-
dent. Students with disabilities or
diverse abilities can benefit great-
ly from this personalized approach.
Adaptive learning programs assess
student progress in real-time and ad-
just content and difficulty accordin-
gly, ensuring that each student can
learn at their own pace (Hernandez,
2023).

f. Virtual Assistants and Chat-
bots: These tools offer interactive
and personalized support to stu-
dents with diverse needs. For exam-
ple, students with communication
difficulties can use chat interfaces to
interact with course content, provi-
de answers to specific questions, or
facilitate communication with other
students and teachers (Almazan,
2023).

g. Emotion Recognition: For
students with autism spectrum di-
sorders or other emotional difficul-
ties, these technologies can make
a difference by providing a learning
environment that is tailored to their
emotional needs.

h. Assessment and Monitoring
Platforms: These data are not only
vital for educators and parents to
assess student progress but are also
critical for decision-making at the
education policy level. For students
with special needs, this detailed fo-
llow-up can provide valuable insights
into areas of improvement and suc-
cess, allowing for targeted and perso-
nalized interventions (Bernilla, 2019).
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2.5 Challenges and Ethical Con-
siderations:

Despite the promises of Al in in-
clusive education, there are signifi-
cant challenges. The digital divide,
student privacy, and equity in access
to these technologies are major con-
cerns. In addition, there is ethical
concern about how student data is
collected, stored, and used, requiring
proper regulation and a user-centered
approach (Espinoza, 2023).

Al has the potential to transform
inclusive education, providing perso-
nalized learning experiences tailored
to students’ individual needs. Howe-
ver, for this to become a reality, it is
essential to address ethical challen-
ges and considerations appropriately.
As technology continues to advan-
ce, education policies must adapt to
ensure that all students, regardless
of their abilities or disabilities, bene-
fit from the opportunities that Al can
offer in the inclusive educational envi-
ronment (NUfiez-Michuy, 2023).

Although Al technologies have re-
volutionized inclusive education, they
also pose significant challenges. The
digital divide, accessibility, and priva-
cy are critical concerns that need to
be addressed to ensure that all peo-
ple, regardless of ability or disability,
can access these tools.

Ultimately, artificial intelligence
in inclusive education is not simply a
tool; It is a catalyst for equal educa-
tional opportunity. By continuing to
explore, improve, and apply these te-
chnologies ethically and equitably, we
can create a future where education
is truly inclusive, empowering every
student to reach their full potential.

METHODOLOGY

The methodology used in this
research was designed following
the guidelines and principles re-
commended by Hernandez Sampieri
(2020) in his book “Research Me-
thodology” The methodological pro-

ARTICULO



ENCUENTROS

cess was divided into the following
stages:

Literature Review: An exhaustive
review of the literature related to the
implementation of Artificial Intelli-
gence technologies in inclusive edu-
cational environments was conduc-
ted. This literature review provided a
solid theoretical basis and allowed us
to identify the most relevant Al tools
and previously used assessment me-
thods.

Research Design: The re-
search design adopted was a mixed
approach, including both quantita-
tive and qualitative methods. This
allowed for a holistic and in-depth
understanding of the impact of Al te-
chnologies on educational inclusion.
A detailed evaluation protocol was
developed, based on the literature
review and universal accessibility
standards.

Sample and Context: Educatio-
nal institutions that had implemen-
ted Al technologies in their inclusive
teaching processes were carefully
selected, and 45 private educatio-
nal institutions located in the urban
sectors of Colombia and Ecuador
were determined. The sample inclu-
ded students aged 15 to 18, obtained
17,256 responses, and 63 teachers
from educational institutions. Mea-
sures were taken to ensure the re-
presentativeness of diverse geogra-
phical regions and socio-economic
contexts.

Data Collection: Virtual resour-
ces were used to apply structured
surveys and semi-structured inter-
views to collect quantitative and
qualitative data. Surveys were admi-
nistered to students and educators,
while interviews were conducted
with professionals specializing in in-
clusive education and developers of
Al technologies. The questionnaires
relied on Likert scales and open-en-
ded questions to capture both quan-
titative data and underlying expe-
riences and perceptions.
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Data Analysis: For quantitative
analysis, descriptive statistical tech-
niques were used

Validation and Reliability: Proce-
dures were performed to ensure the
validity and reliability of the data co-
llected. Surveys and interviews were
carefully designed and pre-tested
to ensure understanding by partici-
pants. In addition, the triangulation
method was used to compare the
results of the surveys and interviews
and validate the conclusions.

RESULTS
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The data obtained yielded the fo-
llowing results: In terms of demogra-
phic data, it was obtained that 30% of
respondents are 15 years old, 45% are
16 years old, 20% are 17 years old and
5% of respondents are 18 years old.

Fig1. Age of participants
55% were male, and 15% had a

disability.

Fig. 2. Disability of participants

Regarding experiences with Arti-
ficial Intelligence Technologies, it is
determined that 70% have ever used
artificial intelligence technologies in
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their educational process.

Fig. 3. Use of Al technology in the
educational process.

So 50% have used Chatbots for
educational queries, 35% have used
adaptive learning platforms, and 15%
have used automatic evaluation tools:
15%.

1

Fig. 4.- Type of Al technology used
in the educational process

When analyzing their academic
record, it was obtained that 60% de-
notes Notable improvements in Aca-
demic Performance, and 50% are with
a high level of satisfaction in terms of
Participation in Classes or Educatio-
nal Activities.

When analyzing the satisfaction
with the Educational experience, it is
obtained that 25% are Very satisfied:
25%, 50% Satisfied, 15% Neutral and
10% not satisfied

N
W

Fig. 5.- Nivel of satisfaction with
the educational experience

When analyzing the impact on the
Participation of Students with Disabi-
lities, it is obtained that 70% mention
that it facilitates participation, 20%
mention that there is no significant
impact, and 10% consider that it hin-
ders participation.

\

Fig. 6.- impact on the Participation
of Students with Disabilities

Likewise, it is determined that 85%
would recommend the Use of Al Te-
chnologies in Inclusive Education, and
as suggestions to improve the effecti-
veness of Al Technologies, 40% con-
sider greater diversity in tools, 35%
suggest having more guidance and
support for students, 25% suggest
having access to technology for all
students.

Fig. 7.- Suggestions to improve the
effectiveness of Al technologies in in-
clusive education

The survey results show that a
high percentage of students aged 15
to 18 have had experience with Al te-
chnologies in their education, mainly
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through educational chatbots and
adaptive learning platforms. These
students rate their academic perfor-
mance at an average level of 8, with
60% reporting notable improvements
since the implementation of these te-
chnologies.

In terms of participation and sa-
tisfaction, most students are satisfied
with their educational experience and
perceive that artificial intelligence te-
chnologies facilitate the participation
of students with disabilities. However,
challenges remain, including the need
for greater diversity in Al tools and
more targeted support for all students.

In an analysis of the responses of
the teachers surveyed, it is obtained
that 60% use Artificial Intelligence te-
chnologies in their inclusive teaching,
25% qualify as very effective the use
of Al technologies in improving the
learning experience of their students,
55% as effective and 20% as not
effective.

60% of teachers surveyed use
Artificial Intelligence technologies in
their inclusive classrooms, indicating
a significant adoption of these tools
in the educational environment. The
majority of teachers (80%) consider
Al technologies to be effective or very
effective in enhancing the learning
experience of their inclusive students.
This suggests that these tools are be-
ing perceived as beneficial for the in-
clusive educational process.

Despite the positive perception
of effectiveness, 20% of teachers
feel that Al technologies are ineffec-
tive or not effective. This indicates
the need to provide ongoing training
and support to maximize the potential
of these tools and address potential
challenges.

As a small percentage (5%) feel Al
technologies are not effective, there
is an opportunity to improve imple-
mentation and deliver more effective
solutions that better align with the
needs of inclusive students.
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The data suggests that Al techno-
logies have a positive impact on inclu-
sive education for this age group, but
there is still room for improvement in
terms of diversity of tools and equi-
table access for all students. These
results provide valuable information
for future implementations of Al te-
chnologies in inclusive educational
contexts.

DISCUSSION
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Our survey results provide valua-
ble insight into the perception and
experience of 15- to 18-year-old stu-
dents about the use of artificial inte-
lligence (Al) technologies in inclusi-
ve educational environments. When
analyzing these findings, it is essen-
tial to contextualize them concerning
previous studies conducted by other
researchers in the field of inclusive
education and technology.

Our survey revealed that the ma-
jority of students (85%) were satis-
fied with the use of Al technologies
in their educational experiences.
These findings are consistent with
Vera's (2023) study which also found
high levels of satisfaction among high
school students when using Al-based
tutoring systems in the classroom.

In our survey, 70% of students
perceived that Al technologies faci-
litated the participation of students
with disabilities compared to other
studies such as Toledo's (2016),
which showed that only 50% of stu-
dents had the same perception. This
discrepancy could be attributed to
differences in the Al tools used and
teacher training in each study.

Although 60% of our respondents
reported notable improvements in
their academic performance with the
use of Al technologies, this contrasts
with Bonilla’s study (2022), which
found a high percentage of improve-
ments in academic performance with
the continuous use of Al tools over
several years.

ARTICULO
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Our results indicate that 85% of
students would recommend the use of
Al technologies in inclusive education.
This figure is consistent with the con-
clusions of Morifia (2020), who found
a high recommendation rate among
high school students in their study.

CONCLUSIONS
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The urgent need for continuous
training for educators to maximize the
potential of these technologies was
highlighted. Proper preparation will
ensure that educators can effectively
integrate Al tools into their teaching,
making the most of their benefits.

RECOMMENDATIONS

Although our findings are in line
with many previous studies highlight-
ing the benefits of Al technologies in
inclusive education, they also highlight
the need for a diversity of tools and
more targeted support for students.
Consistency in results across multiple
studies suggests that Al technologies
have a significant impact on inclusive
education, but effective implementa-
tion and adaptation to individual stu-
dent needs remain key areas of focus
for future research and education pol-
icy development.

The data revealed that Al technol-
ogies have enabled effective person-
alization of the educational process.
Students have access to educational
content tailored to their levels and
learning styles, which has significant-
ly enhanced their educational experi-
ence.

The survey showed that Al tech-
nologies have increased student en-
gagement in the classroom. Interac-
tive methods and instant feedback
tools have motivated students, fos-
tering a more participatory learning
environment.

Al is especially beneficial for stu-
dents with disabilities and special
educational needs. Al tools have pro-
vided adaptive resources that have
leveled the playing field, providing
equal educational opportunities for all.

Despite the benefits, challenges
were also identified. The digital divide
and lack of equitable access to tech-
nology are crucial issues that need
to be addressed to ensure that all

It is imperative to offer continuous
training programs for educators that
allow them to understand, integrate,
and fully leverage Artificial Intelligen-
ce technologies in the classroom. This
will ensure the effective and equitable
use of these tools for all students.

Education authorities must work
to ensure equitable access to tech-
nology, especially for disadvantaged
communities. This includes device
distribution and high-speed internet
access to bridge the digital divide
and ensure that all students can be-
nefit equally.

Developers of Al technologies
should focus on creating inclusive
educational tools that adapt to a wide
range of learning styles and rhythms,
including students with disabilities.
Accessibility should be a priority in
the design and development of these
applications.

More research is needed to fully
understand how Al technologies can
impact different aspects of inclusive
education. Longitudinal studies and
in-depth qualitative analyses can pro-
vide a more complete view of the ex-
periences of students and educators
over time.

FUTURE WORK

Conduct long-term studies to as-
sess how the continued use of Al tech-
nologies in inclusive education affects
students’ academic performance,
graduation rates, and career paths.

Conduct international compari-
sons to understand differences in the

ICULO
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could provide valuable insights into
best practices and common challeng-
es.

Foster collaboration between Al
technology developers and inclusive
education experts to create specific
tools that address unique educational
challenges, such as supporting stu-
dents with specific disabilities.

Conduct studies on the social im-
pact of integrating Al technologies
into inclusive education, including
their influence on students’ self-es-
teem and confidence, as well as so-
cietal attitudes towards diversity and
inclusion.
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