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Abstract

Artificial intelligence has demonstrated its potential to transform numerous fields, and education has been no exception. This
research aims to analyze the impact of this technology on the teaching and learning process, and how it is transforming the
educational system. The methodology applied in this study was a quantitative approach through a descriptive non-experimental
design by means of a survey applied to graduate students of the Pontificia Universidad Catdlica del Ecuador located in Manabi.
This approach was complemented with a bibliographic documentary type qualitative methodology. The results obtained
indicated that artificial intelligence is very useful for education, with 70%. Also, that it can help identify and support students
with learning difficulties 77%. Challenges were examined highlighting over-dependence on technology with 79%, and
equitable access to technology with 75%. The areas in which this tool can have a positive impact are assessment and feedback
with 84%, and personalization of learning with 81%. It could be seen that in recent years artificial intelligence has had a
positive impact on the educational system, its use in the teaching and learning process has improved the academic performance
of students.
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Introduction

Today's technology has had a significant impact on the world. The use of artificial intelligence (Al) in everyday life is becoming
more evident every day, it has become synonymous with new promises, but also with the risks that the massification of digital
technologies entails in the different spheres of economic and social life in the 21st century. However, before Al can truly be used
in education, there is still much to be done and organized. (Liz, 2020)(Jara & Ochoa, 2020)(Padilla, 2019)

Education is a complex process that involves the transmission of knowledge, skills, and values that have traditionally been
determined by the interaction between teachers and students. However, this interaction can be altered due to different factors
such as class sizes, student diversity, and time constraints (Rodriguez et al., 2023). That is why the educational system pays more
and more attention to tools with smart technology, due to the potential they have to revolutionize teaching-learning
processes.(Forero & Bennasar, 2023)

The use of Al in education has had a major impact, including global, personalized learning, adaptive content development,
improved effectiveness and efficiency in education administration. It has been involved as a technological tool with the aim of
transforming numerous aspects of society and education, posing new opportunities and challenges that deserve to be explored.
In addition, it has contributed to the creation of interactive learning environments where students can interact with digital tools
to promote and stimulate their active participation in teaching processes, without the presence of this technology, it would not
have been possible to carry out the virtual teaching that governments have implemented.(Arana, 2021)(Tomala, Mascard,
Carrasco, & Aroni, 2023)

Al makes it easier for teachers to grade assignments and in turn allows them to evaluate students' performance by identifying
where they are struggling so that they can provide them with the necessary resources and improve their learning (Garcia et al.,
2023). Grading systems powered by these technologies can provide quick and accurate feedback to students, allowing them to
improve their homework and track their progress effectively. This tool applied to teaching can address different areas, from the
assessment and monitoring of student progress to the personalisation of educational content (Rodriguez et al., 2023).

The application of Al in education has many benefits and one of the main ones is to adapt educational content and learning
strategies to the individual needs of students, improving the effectiveness of the training process and in turn increasing motivation
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and commitment. However, not everyone has the opportunity to access technology and the resources necessary to fully reap the
benefits of integrating it into the curriculum. (Vera, 2023)

One of the biggest challenges that Al has in education is to make sure that all students, regardless of their location or
socioeconomic status, can access the tools and platforms built on it, promoting equitable and inclusive use, removing barriers
related to disability, social or economic status, ethnic or cultural origin, or geographic location. In this way, it will be possible
to overcome the current disparities in access to knowledge, research and the variety of cultural expressions. (Magallanes, Plias,
Aguas, & Freire, 2023)(UNESCO, 2023)

The incorporation of Al in education offers multiple possibilities to improve teaching and learning and optimize institutional
management. It is considered important and necessary to implement an educational system with technological support, which
includes this technology as an administrative, academic and research management tool, which allows teachers and students to
face issues related to student dropout, academic performance, teaching-learning process, intelligent tutoring, social inclusion,
intercultural education, among others (Vera, 2023)(Incio et al., 2022).

There are fears that this technology will replace teachers and reduce human contact in the educational process (Torres et al.,
2023). Therefore, it is necessary to rigorously train them on the scope and limitations of this technology, in order to incorporate
it as a complementary support to their educational practice. It is important to find a balance between technology and the role of
the teacher, although Al is a powerful tool, it cannot replace the empathy, interaction and creativity imparted by human
staff.(Gonzales, Villota, Moscoso, Garces, & Bazurto, 2023)

The implementation of Al in the educational system can offer various benefits in the teaching-learning process, among its various
utilities it allows to carry out a more personalized monitoring of student motivation and academic performance. That is why this
research aims to analyze the impact of Al on the teaching and learning process, and how it is transforming the education system.
(Magallanes, Pluas, Aguas, & Freire, 2023)

Materials and methods

It is a study with a quantitative approach through a non-experimental descriptive design through a survey, which allowed
collecting data on the opinion of students on the application of Al in education and its effectiveness in the teaching and learning
process, this provides valuable information on the perception and acceptance of this tool in the educational system. This data
was collected through a structured questionnaire on the web, specifically, the Google Forms tool was used. It should be noted
that this approach is complemented by the qualitative bibliographic documentary methodology, which allowed for the collection
of information, using different search tools; Review, analysis and bibliographic synthesis of primary and secondary sources on
the development of technology and the impact it is having on education.(Magallanes, Pltas, Aguas, & Freire, 2023)(Arias, 2023)
(Flores & Garcia, 2023)

The study population consisted of 650 postgraduate students from the Pontificia Universidad Catdlica del Ecuador Sede Manabi,
for which the probabilistic sampling method was used using the finite population formula (Equation 1), to obtain the study
sample.(Aguilar, 2005)

Analysis and discussion of the results

There are several educational applications based on Al that improve the teaching-learning process and provide solutions to the
needs of the education system. (Huang, Saleh, & Liu, 2021)

Figure 1 shows several types of buildable systems that are in production from Al.
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Figure 1
Al-based education systems
Note. The figure represents several Al-based education systems.
Source. Own elaboration. In original language Spanish

Intelligent tutoring systems: They are increasingly being used to teach science, mathematics, language, and other disciplines.
They act as coaches, offering suggestions when students are hesitant in the problem-solving process, and not just when they
introduce the answer. (Leon & Vifia, 2017)

Automatic evaluation systems: They allow students to evaluate their strengths and weaknesses through the tests that are carried
out on a subject or activity. (Sanchez & Lama, 2007)

Game-based learning: It tries to use the power of computer games to attract and motivate students to develop new knowledge
and skills. (Sanchez & Lama, 2007)

Computer-supported collaborative learning: it allows the interaction of one or more groups of people involved in a common
task or goal that provides an interface to a shared environment. (Ledén & Vifia, 2017)

There are numerous well-known educational applications that use Al techniques, table 1 shows some of them and the area in
which they are used.

Board 1

Al-based educational applications

Areas Applications
Automated Assessment ?‘I turnitin
Smart Tutoring E=A§R Eﬁ\llé

Detailed feedback

Adaptive Learning («ﬁ%ﬁ’% -

Game-based Iearning FA MATHSPACE

Creating texts

Note. The table shows some Al-based educational applications used by teachers and students.
Fountain. Information taken from .(Gonzalez, 2023)

A survey was carried out in which a sample of postgraduate students was taken, to analyze the impact that Al has on the teaching
and learning process in the educational system. Equation 1 was used, used to calculate a finite population:
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n= eZ(N—l) (1)

Where:

n — Tamano de la muestra que desea conocer.

N — Tamafio conocido de la poblacién. = 650

Z — Nivel de confianza = 95%

pq — Varianza de la poblacién o variabilidad del fenémeno estudiado.
e — Indice de precisién o error muestral. = 5%

The result was a sample of 243 students, 54% of whom were women and 46% men. The age of the participants ranged from 26
to 30 years old, 37%, 35% between 20 and 25 years old, 18% between 31 and 35 years old, and 8% between 36 and 40 years
old.

The use of Al in educational environments was investigated, the results are shown in Figure 2.

100%

69%

80%
60%
40%
8%
20%

0%

mSi =No mNo estoy seguro/a

Figure 2
Use of artificial intelligence in the education system
Note. The figure shows the population's perception of the use of artificial intelligence in the education system.
Fountain. Own elaboration. In original language Spanish

It is shown that 69% of the population has experienced and knows about the use of Al in educational environments, while 23%
indicate that they have not experienced this technology, currently this tool is being part of the teaching-learning processes and
in turn has generated new contributions to reinvent traditional education. Its use in the educational field is constantly growing
and is expected to continue expanding in the future, poses important challenges, but at the same time opens up a wide spectrum
of opportunities for both teachers and students. However, it is important to address the challenges and limitations associated with
its implementation in education to ensure its long-term success. (Chavez, Castro, Ibarra, & Tobar, 2024)

Al is very useful for education, providing tools and resources that transform the way you teach and learn; The ability to tailor
educational materials, activities, and assessments to the individual needs and preferences of each student has greatly improved
the effectiveness of the teaching and learning process. An example of this is the latest developments in Google Classroom, in
which Al is used to help students and teachers. Others include using this tool to automate routine administrative tasks, diagnose
student competencies, and offer learning content and feedback tailored to individual progress. (Aparicio, 2023)(Flores & Garcia
, 2023)

This technology is and will be an unexpected turn in the changes of traditional educational paradigms, given that pedagogical
modalities at all levels are in the process of adaptation by current technological tools. (Garcia, Mora, & Avila, 2020)

It was analyzed whether Al can identify and support students with learning difficulties, the results are evidenced in Figure 3.
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Figure 3
Artificial Intelligence Can Identify and Support Students with Learning Difficulties

Note. The figure illustrates whether artificial intelligence can identify and support students with learning difficulties, as
expressed by the population.

Source. Own elaboration. In original language Spanish

It is evident that 77% of students indicate that Al can help identify and support students with learning difficulties, 14% indicated
that they are not sure and 9% that this technology does not contribute in this area. Each student has different capacities and skills
that allow them to assimilate knowledge in different ways, therefore, the teacher faces the problem of evaluating the level of
understanding of the subject of their students, to detect some failures and prevent these students from having erroneous notions
about it. It should be noted that many times learning difficulties do not occur due to lack of student ability, but due to the teaching
style used in the classroom. (Cruz & Gamboa , 2005) (Urquijo & Lépez, 2020)

Applications that incorporate this technology can help identify learning difficulties and, with a good pedagogical basis, reduce
this gap. That is, an Al-based virtual tutoring system can provide individualized feedback, resolve doubts, and provide detailed
explanations about difficult concepts, allowing the student to progress at their own pace and focus on specific areas that require
more attention. Therefore, it helps to identify and address problems before they become significant obstacles to learning.
(Aparicio, 2023) (Gonzélez, 2023)

Al, in addition to helping students with learning difficulties, allows them to identify trends or patterns of behavior that affect
their academic performance. In the education sector, machine learning techniques are used to understand and explore patterns
that characterize student behavior, using methods and algorithms based on their data, assessments, and mastery of their
knowledge. An example of this is data mining techniques, which are used to analyze large amounts of student information in
order to identify patterns and trends in their academic performance and behavior, which can help teachers design personalized
curricula and thus provide detailed feedback. (Rojas, 2021)(Gonzalez, 2023)

It was studied whether Al contributes to equity and inclusion in the education system, the results are shown in Figure 4.
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Figure 4
Acrtificial intelligence contributes to equity and inclusion in the education system

Note. The figure presents the respondents’ point of view on whether artificial intelligence contributes to equity and inclusion
in the education system.

Source. Own elaboration. In original language Spanish

It is evident that 49% of students agree that Al contributes to equity and inclusion in the educational system, 45% strongly agree
with this, the population that disagrees is relatively lower with 6%. The integration of this tool into education poses challenges
and ethical considerations that must be addressed to maximize benefits and decrease risks. By addressing privacy, accountability,
and equitable access to technology, we can build an ethical, inclusive, and effective educational environment for all students.

(Aparicio, 2023)

Equity and inclusion in education are fundamental for the development of just and progressive societies; Al can be an ally in this
regard, by identifying learning barriers and providing accessible solutions for students with disabilities or special needs. It can
also reduce the digital divide and facilitate access to education in remote or disadvantaged communities, creating inclusive
education. (Reyes, 2023)

In which areas Al could have a positive impact on education were studied, the results are shown in Figure 5.

No tiene utilidad ‘ 20%

Desarrollo de habilidades sociales y
emocionales

Evaluacion y retroalimentacion _ 84%
Personalizacion del aprendizaje _ 81%

\ 40%

Figure 5

Areas where artificial intelligence could have a positive impact
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Note. The figure reveals the population's view of areas where artificial intelligence could have a positive impact.
Source. Own elaboration. In original language Spanish

It is observed with 84% that evaluation and feedback is one of the areas that can have a positive impact on education, followed
by the personalization of learning with 81%, by using techniques and tools that include Al, teachers are helped to assess students'
understanding of a topic, for example, Deep learning algorithms can be used to automatically evaluate students' responses to
multiple-choice questions and provide detailed, personalized feedback. One of the areas that stands out the most in education is
the personalization of learning, which is about the use of machine learning algorithms to adapt the learning experience to the
individual needs and characteristics of the student, which can significantly improve the effectiveness of the educational process.
(Gonzalez, 2023)

40% of respondents mentioned that this technology can have a positive impact on the development of social and emotional
skills, and 20% pointed out that this technology is not useful in the educational field and therefore would not have any positive
impact on education.

The challenges that could arise when implementing artificial intelligence in educational institutions were analyzed, the results
are shown in Figure 6.

Escasez de recursos 9%

Formacion y capacitacion del
personal docente.

Dependencia excesiva de la 0
tecnologia _ 79%
Acceso equitativo a la tecnologia _ 75%

67%

Figure 6
Challenges of artificial intelligence in educational institutions
Note. The figure shows the challenges that could arise when implementing artificial intelligence in educational institutions.
Source. Own elaboration. In original language Spanish

Several challenges that may arise when implementing Al in educational institutions are observed, although this technology offers
significant benefits for education, it also poses challenges and privacy concerns, one of them is the excessive dependence on
technology that stands out in figure 5 with 79%, it is important to maintain the central role of the teacher as a facilitator of
learning, This factor can have negative implications on the development of essential human skills, such as critical thinking,
creativity and problem solving, it is important to keep in mind that this technology should be a complementary tool and not a
substitute for human personnel. (Reyes, 2023)(Garcia, 2023)

Other challenges that arise are equitable access to technology with 75%, It should be noted that the use of the internet and
technological tools has the potential to increase social, economic, cultural and diverse inequalities, as well as to make new
opportunities only distributed among those who have access to them. (Sanchez, 2008)

67% of respondents indicate that one of the challenges that arises from increasing Al in the educational system is the training
and training of teaching staff, within education it is one of the biggest challenges since daily challenges arise for teachers and it
is of utmost importance that they have the necessary tools to be able to solve them. The teacher has the responsibility of training
students in all their aspects and if he does not have the necessary knowledge, he will not be able to transmit knowledge to the
students. However, it is a reality that several educational institutions do not have teacher training in accordance with educational
technological changes.(Rodriguez, 2017)
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It is necessary that a transformation emerges on the part of the academic units, in relation to pedagogical training and under
optimal conditions for the teacher to train innovative students prepared for the future. The scarcity of resources was also a
challenge that stood out in this survey, since not everyone has the opportunity to access these tools due to the economic factor.

Al has the potential to change teaching and learning. Importantly, this technology does not replace human teachers, but can serve
as an instrument to complement the way in which teaching and learning are done.

Conclusion

Al has become a valuable tool in the education system, which allows improving the teaching and learning process. This article
demonstrates how this technology, despite all the challenges that arise from its implementation, is very useful for education,
personalizing the learning experience of each student, adapting the content and activities to their needs.

It was proven that Al does not have a negative impact on the education system, but rather contributes positively to student
performance, helps identify behavioral patterns that affect performance, and supports students with learning difficulties. The
data from this research supports the positive perception of Al in education, highlighting assessment and feedback, as well as
personalization of learning, as key areas of impact. The use of Al-based techniques and tools, such as deep learning algorithms,
emerges as an effective strategy to improve assessment and provide detailed, personalized feedback.

The integration of Al into the education system represents a significant step towards improving the teaching and learning process.
The opportunities that this tool provides are of vital importance for education, as it improves accessibility and fosters the
development of twenty-first century skills. It is essential to continue addressing ethical concerns and ensuring equity in access
to technology, in order to maximize the positive impact of Al in education, simplifying the path to a more efficient and inclusive
educational future, where Al becomes a fundamental ally in the training process.
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