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Abstract -- Artificial intelligence (Al) is revolutionizing
education, and one of the most promising developments is
the use of large language models (LLMs). LLMs are
advanced Al systems that understand and generate human
language by processing large amounts of data. These
models use deep learning techniques enhance natural
language processing.

In the educational context, LLMs are used to create
chatbots and virtual assistants that can help students by
answering  questions, providing explanations, and
facilitating personalized learning. These models can also
generate new educational content, evaluate assignments,
and adapt study to the individual needs of each student.

The impact of LLMs on education includes increased
accessibility to knowledge, personalization of learning and
continuous support for students, contributing to a more
efficient and enriching educational experience.

Keywords: artificial intelligence, LLM, education, chatgpt.

Abstract -- Artificial intelligence (Al) is revolutionizing
education, and one of the most promising developments is
the use of large language models (LLM). LLMs are
advanced Al systems that understand and generate human
language by processing large amounts of data. These

models use deep learning techniques to improve natural
language processing.

In the educational context, LLMs are used to create
chatbots and virtual assistants that can help students by
answering  questions, providing explanations, and
facilitating personalized learning. These models can also
generate new educational content, evaluate assignments,
and adapt study materials to the individual needs of each
student.

The impact of LLMs on education includes greater
accessibility to knowledge, personalization of learning, and
ongoing support for students, contributing to a more
efficient and enriching educational experience.

Keywords: Artificial intelligence, LLM, education, chatgpt.

INTRODUCTION

Artificial intelligence has advanced significantly in recent
years, especially in the field of Large Language Models
(LLM). These models, such as GPT 3.5, GPT-4 have
demonstrated impressive capabilities in text comprehension
and generation, making them potentially revolutionary tools
for education. It is important to explore the reasons why
LLMs can be used in education, highlighting their benefits
and applications.
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LLMs are trained with massive amounts of text data that
led them to demonstrate amazing capabilities in natural
language comprehension and generation. Their ability to
process and produce text in a coherent and contextually
appropriate manner makes them tools with enormous
potential in various fields, especially in education.

The education sector faces numerous challenges, from the
need for personalization in learning to the scarcity of
resources in certain regions. The integration of LLMs into
education can address many of these issues by providing
innovative solutions that facilitate learning and teaching.
These models can offer personalized educational resources,
act as virtual tutors, translate educational materials into
multiple languages, and automate administrative tasks,
among other functions. In addition, the flexibility of LLMs
allows them to adapt to different educational contexts, from
primary education to vocational training and higher
education.

However, as we explore the applications of LLMs in
education, it is also crucial to consider the challenges and
ethical implications associated with their use. Aspects such
as data privacy, equity of access, and potential biases in
algorithms must be carefully addressed to ensure that the
impact of this technology is positive and beneficial for all
students.

Education is constantly evolving, and the integration of
technology plays a crucial role in its development. Among
the most recent and promising innovations are LLMs.
These models, based on deep learning algorithms and
trained with vast amounts of textual data, offer a range of
benefits for improving teaching and learning, some of the
benefits that can be achieved in education are listed below:

1. Equitable Access to Learning: LLMs have the
capacity to provide equitable access to education.
LLMs can democratize access to knowledge by
offering high quality educational resources to
students either locally or remotely, regardless of
their socioeconomic circumstances. This can
reduce the educational gap and offer personalized
learning opportunities to a wider audience [3].

2. Personalization of Learning: LLMs enable
personalization of learning.

Thanks to their ability to understand and generate
natural language, these models can adapt
educational content and methods to the individual
needs of each learner. This not only improves
comprehension and retention of the material, but
also fosters a more engaging and effective
learning experience [2].

Time Management Efficiency: These models can
be used to automate repetitive tasks such as
grading tests and generating progress reports. This
allows them to devote more time to teaching and
developing more effective pedagogical strategies.
In addition, LLMs can help educators stay up-to-
date with the latest research and trends in
education, making it easier to incorporate new
methodologies in the classroom [2].

Fostering 21st Century Skills: The use of LLMs in
education fosters the development of 21st century
skills such as critical thinking, creativity, and
digital literacy. Students interacting with these
technologies not only learn course content, but
also acquire essential technology skills for their
academic and professional futures [8].

Learning Process : LLMs can act as virtual tutors,
providing detailed explanations and answering
student questions in real time. This type of
personalized assistance can help students better
understand complex concepts and improve their
academic performance. In addition, LLMs can be
used to create interactive exercises and
assessments that are tailored to each student's
proficiency level, providing immediate feedback
and directions for improvement [2].

Translation and Multilingualism: LLMs can also
play a crucial role in language teaching and
translation. These models are capable of
translating texts between different languages with
high precision, which

Received: 02/08/2024 | Acceptance: 18/10/2024| Publication: 22/11/2024

Pagl58

IPSUMTECT7 | Volume 7 - N° 2 | July - December 2024



ACIOMAL DE MEXKCO 1

EDUCACION @ s

d#iPSUMTEC
ISSN: 2594 - 2905

can be extremely wuseful in multicultural
educational environments. Learners can access
learning materials in their native language, which
facilitates a deeper and more effective
understanding of educational content [4].

LLM Models offer significant potential to transform
education by providing equitable access to quality
resources, personalized learning assistance, time savings
for educators, and language teaching support. However, it
is crucial to address ethical challenges and ensure
responsible use of this technology. With proper
implementation, LLMs can be a powerful tool for
improving the quality and accessibility of education
worldwide.

Despite the many benefits, the use of LLM in education
also raises certain challenges and ethical considerations.
Ensuring the privacy and security of student data is critical.
In addition, it is important to address potential biases in the
data on which these models are trained, as they may
perpetuate existing inequalities. Transparency and human
oversight are essential to mitigate these risks and ensure
responsible use of technology in education [2].

DEVELOPMENT

The GPT-3.5 model developed by OpenAl was used to
demonstrate the benefits of LLMs, as it has the potential to
revolutionize how learners interact with knowledge and
how educators facilitate learning based on their ability to
understand and generate human language in a coherent and
contextual manner. The integration of ChatGPT into
education marks a significant milestone in the evolution of
learning.

For this demonstration we will use the subject: Probability
and Statistics with Subject Key: AEF-1052, of the
Tecnologico nacional de México, the selected topic is
"Topic 1 Descriptive Statistics." And the complete
subtopics which are the following:

1. Basic concepts of statistics: Definition, Decision
theory, Population, Random sample, Random
parameters.

2. Data description: Grouped and ungrouped data,
Class frequency, Relative frequency, Midpoint,
Limits.

3. Measures of central tendency: Arithmetic,
geometric and weighted mean, Median, Mode,
Measures of dispersion, Variance, Deviation.

standard, = Deviation mean, Median
deviation, Range.

Parameters for grouped data.

Frequency distribution.

Data grouping techniques.

Sampling techniques.

Noaw ke

Lines of action

The lines of action that we will follow to use LLM in
education in an appropriate manner are shown below with
the following steps:

1. Understand the purpose of the LLM:

a. Understand the purpose of the LLM, be
it text generation, translation,
summarization, etc.

b. Identify what specific task you wish to
address with the LLM.

2. Select the appropriate LLM:

a. Research and choose the LLM best
suited to your specific task and domain.

b. It considers factors such as model
architecture, model size and training data
set.

3. LLM training (optional):

a. If necessary, train the LLM using your
own data to improve its performance on
a specific task.

b. Adjust hyperparameters and make
adjustments as needed during training.

4. Formulate the query or task:

a. Clearly define the question or task you
wish to address with the LLM.

b. Specify any special requirements or
context relevant to the query.

5. Encode the input:

a. Encodes the query or input data
according to the format accepted by the
LLM.

b. Make sure the input is in the correct
format and understandable to the model.

6. Generate and evaluate the output:

a. Use the LLM to generate the desired
output.

b. Evaluate the quality and relevance of the
output based on your criteria and the
standards of the task.

7. Refine and adjust:

a. [Iterate as needed, refining the query,
adjusting model parameters or collecting
more data to improve LLM
performance.
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8. Review and validate:

a. Carefully review the output generated by
the LLM for possible errors or
inconsistencies.

b. Validate the results obtained by
comparing them with other reliable
sources or domain experts, if possible.

By following these steps, you will be able to use LLMs
effectively in education and obtain satisfactory results.

DISCUSSION AND ANALYSIS OF RESULTS

A comprehensive review of previous research on the use of
Large Language Models (LLM) in education was
conducted. Below, we present a summary of the main ideas
from each study, highlighting the implications for
educational practice. These investigations reflect the variety
of applications of LLMs, from personalization of learning
to writing enhancement and language teaching support.
Each of these studies offers valuable insight into how
LLMs can transform education and optimize the learning
experience for students, the main ideas are as follows:

1. Aurtificial intelligence can personalize instruction by
analyzing individual student data, such as strengths,
weaknesses and learning . This allows Al platforms to
tailor materials and exercises to the specific needs of each
student, optimizing their engagement and understanding. In
addition, Al can provide real-time feedback and adjust the
difficulty of assessments, ensuring that each student
progresses at his or her own pace [16].

2. Artificial intelligence (Al) is revolutionizing education
by enabling personalized learning, adapting content and
methods to the needs of each student. Tools such as virtual
tutors and chatbots provide instant feedback, improving
academic performance. However, ethical concerns about
data privacy and biases in algorithms arise, requiring
further research on their integration into curriculum and
educator training [17].

3. Artificial intelligence can personalize learning
experiences by analyzing individual student data, such as
learning styles and performance, to tailor content and task
difficulty. It uses adaptive learning platforms that adjust
educational resources in real time, providing targeted
feedback and support. This

allows educators to implement differentiated instructional
strategies that align with the unique needs of each student,
thereby improving their academic engagement and
performance [18].

During the development and discussion of this article on the
use of llm in education we have become convinced that llm
are robust tools that can be proposed for the personalization
of learning, currently artificial intelligence (AI) has
emerged as another tool in the educational arena, offering
the possibility of personalizing instruction in a way that
adapts to the unique characteristics of each student. From
the summaries presented, several key themes can be
identified that highlight both the opportunities and
challenges associated with this technology.

One of the most significant advantages of Al in education is
its ability to analyze individual data, such as students'
strengths, weaknesses and learning . This allows Al
platforms to customize educational materials and
assessments in real time, thereby optimizing student
engagement and understanding. This customization not
only enhances the learning experience, but also makes it
casier for each student to progress at his or her own pace, a
crucial aspect in diverse educational environments.

In addition, the use of virtual tutors and chatbots, which
provide instant feedback, has been shown to improve
academic performance by allowing students to receive
immediate support. This approach not only fosters a more
interactive learning environment, but also empowers
students by providing them with an additional resource that
complements traditional instruction.

Al's ability to provide targeted feedback and support also
educators to implement differentiated instructional
strategies aligned to the individual needs of each student.
This personalization not only improves academic
engagement and performance, but also promotes more
inclusive learning, where every student has the opportunity
to reach their full potential.

At the Tecnologico Nacional de México campus
Villahermosa, the subject Probability and Statistics is
taught with subject code: AEF-1052 in the Computer
Systems Engineering program. The content that was
considered to address are some subtopics of topic 1 which
is Descriptive Statistics.
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The prompts for chatgpt were designed according to the
learning activities considering the content of the subject,
and the results are shown below.

In the following image ChatGPT provides an essay on the
concept of descriptive statistics.

Dame la definicion de Estadistica descriptiva

&  <response>
# Dame la definicion de Estadistica descriptiva
Answer

La estadistica descriptiva es una rama de la estadistica que se centra en la recoleccion, organizacién,
analisis y presentacion de datos para describir las caracteristicas de un conjunto de datos. Su
objetivo principal s resumir y proporcionar una vision clara de los datos mediante el uso de
medidas estadisticas como la media, mediana, moda, varianza y desviacion estandar, asi como la
representacion grafica de los datos a través de histogramas, diagramas de dispersién, entre otros [1],

12, 13, (4]

Sources
1. questionpro.com - Estadistica descriptiva: Qué es, objetivo, tipos y ejemplos
2. isdfundacion.org - Estad escriptiva: definicion, conceptos y ejemplos

3. economipedia.com - Estadistica descriptiva: Qué es, tipos y ejer

4. wikipedia.org - Estadistica descriptiva

Figure 1. Definition of descriptive statistics.

In the following image ChatGPT provides an essay on the
concept of statistics and decision theory.

Dame |a definician de Estadistica ¥ Teara de desision

&  responses

= Dame Ia definicion de Estadistica  Teoria de decisién
Answer

Estadistica

L estackstica &5 una rama de I matem4ticas que se ocupa de la lacién, andlisis,

erpretacitn, p

tender y deseribir
patronss en | y aypudar en la toma
descriptiva,

que utiliza los datos

Tearia de decision

L tecria de deci
p

s baje cor
representan los problemas de decisién,
o

nibles  las probabilidades de lo

ayudan & seleccionar la mejor

esperado, la utlidad esperada

105 enfoques que

s ampliarmente wikzada en camp @ a e

cién, la ingenieria y las ciencias
enidos 4]

Figure 2. Basic definition of Statistics and Decision Theory.

saclales para mejorar la calidad de las decisior 4 y los r

In the following image ChatGPT provides an explanation
of the concept of population, random sample and random
parameters.

Dame Is Sefinicien de Poblacién. Musstra sisatoria Y Parimetroz

e

# D3 13 ehnicion oe FODIBCIAN MUESITS BIERI0N3 ¥ PArametos Bleators

Answer

ractas di un dade forman una

Muestra aleatarix

UG MUSEIrS MEATOria &5 1N SUBG

ie03005 de Una pobiscion de

ida y v

s del analiss es

Figure 3. Definition of Population, Random Sample and
Random Parameters.

Dame la definicion de Datos agrupados y no agrupados

®  <responses
# Dame la definicion de Datos agrupados y no agrupados
Answer

1. Datos agrupados:
Los datos agrupados son aquellos que han sido organizados en categorias o clases, cada una
con una frecuencia que indica &l nimero de observaciones en esa clase, Este proceso de
agrupamiento facilita el anélisis y la interpretacion de grandes conjuntos de datos, permitiendo
observar patrones y tendencias de manera més clara, Por ejempla, las edades de un grupo de
persanas pueden ser agrupadas en rangos como 0-10, 11-20, 21-30, etc, mostrando cudntas

personas pertenecen a cada rango [1], [2].

Datos no agrupados:

Los datas no agrupados san aquellos que se presentan en su forma original, sin ningln tipa de

ordenamiento o clasificacion. Este tipo de datos se recopila directamente de las observaciones y
no ha sido procesado ni organizada en categorias. Por ejempla, una lista de alturas individuales

de un grupo de personas sera un conjunto de datos no agrupados. Estos datos pueden ser mis
dificiles de interpretar debido a la falta de estructura y organizacién (2], [4]

Figure 4. Definition of grouped and ungrouped data.

Dame la definicion de Frecuencia de clase y Frecuencia relativa

S <response>
= Dame I3 definicion de Frecuencia de clase y Frecuendia relativa
Answer

1. Frecuencia de clase:
Ls frecuencia de clase se refiere al nimero de veces que ocurre una observacién dentro de una
clase o categoria especifica en un conjunto de datos, Esta frecuencia es utilizada para organizar
datos en una tabla de frecuencias, facilitando el andlisis estadistico y la visualizacién de la
distribucién de los datos. Por ejemplo, si estamos analizando las edades de un grupo de
personas y agrupamos las edades en rangos de 10 aos, la frecuencia de clase seria el nimero

de persanas que caen dentro de cada rango de edad 1], [5]

™

Frecuencia relativa:

La frecuencia relativa 25 la proporcién o el parcentaje de vaces que ocurre un evento particular
en relacién con el total de abservaciones. Se caleula dividiendo la frecuencia de dlase entre el
némero total de observaciones, La suma de todas las frecuencias relativas en un conjunto de
datos es igual a 1 (o 100%). Por ejemplo, si n un grupa de 50 persanas, 10 tienen entre 20y 30

afios, la frecuencia relativa para ese rango de edad seria 10/50 = 0.2, 0 20% [2), [4].

Dame la definicion de Punto medio, Limites

®  <response>
# Dame la definicién de Punto medio y Limites

- Answer

1. Punto medio:
El punto medio es el valor que se encuentra en &l centro de un intervalo. En matematicas, se

calcula coma la media aritmética de los dos extremos del intervalo. Por jemplo, para el

intervalo (0, 5), el punto medio serfa (0 + 5) / 2 = 2.5. Este concepto se utiliza en estadistica para

resumir datos en intervalos y facilitar el analisis (1], (2]

~

Limites:

Los limites de un intervalo son los valores que marcan el inicio y el final de ese intervalo. En
estadistica descriptiva, |os limites se utilizan para agrupar datos en clases. Cada clase tiene un
limite inferior (el menor valor que puede pertenecer a la clase) y un limite superior (el mayor
valor que puede pertenecer a la clase). Por ejemplo, en el intervalo [0, 51, 0 es el limite inferior y

5 es el limite superior [5].

Figure 6. Definition of Midpoint and Limits.

In the following image ChatGPT provides an essay on the
concept of clustered and non-clustered data.

In the following image ChatGPT provides an essay on the
concept of class frequency and relative frequency.

Figure 5. Definition of Class Frequency and Relative Frequency.

In the following image ChatGPT provides an essay on the
concept of midpoint and limits.

In the following image ChatGPT provides an essay on the
concept of random sample.
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Dame la definicion de Muestra aleatoria

®  cresponses
# Dame la definicion de Muestra aleatoria

Answer

Una muestra aleatoria es un subconjunte de individuos seleccicnados de una poblacién mayor de tal

manera que cada individuo tiene una probabilidad conecida y generalmente igual de ser elegido.

Este tipo de muestreo se utiliza para

ar que la muestra sea r

tiva de la poblacién y

para minimizar el sesgo en la seleccian de datos, Existen varios métodos de muestreo aleatorio,

incluyendo el muestreo aleatorio simple, donde cada individuc de la poblacién tiene la misma

probabilidad de ser seleccionada [1], [2]

Figure 7. Definition of Random Sample

In the following image ChatGPT provides an essay on the
concept of random parameters.

Dame la definicion de Pardmetros aleatorios

©  <responses

# Dame la definicién de Pardmetros aleatorios
Answer

Los parametros aleatorios son valores numéricos que se obtienen de una variable aleatoria, la cual
puede tomar diferentes valores sequn las probabilidades asociadas a los resultados de un
experimento aleatorio. Los parametros aleatorios son utilizados en estadistica y probabilidad para
describir y analizar la variabilidad inherente  estos experimentos. Los pardmetros mas comunes

inclu

Ia media, la varianza y la desviacién esténdar, que ayudan a resumir y entender la

distribucién de la variable aleatoria [1], [2], [4]

Figure 8. Definition of Random Parameters

In the following image ChatGPT provides a write-up on the
concept of parameters for clustered data.

Dame la definicion de Parametros para datos agrupadas

@  <response>

& Dame la definicion de Pardmetros para datos agrupades

Answer

didas estadisticas que se u

para datos agrupados 5 an para describir y

o a5 que ha sida organizado en grupos o cl 05 pardmet miten

cbtener informacian relevante de manera més sencilla y clara. Los principales parametros incluyen:

Media aritmética: Es el pramedio de los datos en cada grupo ponderado por sus frecuencias

2. Mediana: s el v e divide el conjunto de datos en dos partes iguales, considerando las

frecuencias scumula

5. Varianza: Es una medida de (a g

6. Desviacion estandar. Fs 13 raiz cuadrada de Ia varisnza y proparcions una medida de la

dispersion en las mismas unida

Estos pardmetros son esenc ya que ayudan a entender la

distribucion y 2 cia cent

s agrupados [1], [2), 3] 14

Figure 9. Definition of Parameters for grouped data

In the following image ChatGPT provides an essay on the
concept of frequency distribution.

Dame la definicion de Distribucion de frecuencias

Dame la definicidon de Distribucion de
frecuencias

La distribucian de frecuencias es un concepto estadistica que implica la organizacién y clasificacién
de un conjunto de datos en grupos o intervalos, conocidos como clases, para mostrar I cantidad de
veces que acurre cada valor o rango de valores en la muestra. Estas clases son mutuamente

excluyentes y exhau:

vas, lo que significa que cada dat

lenece a una clase y que todas las clases

juntas cubren todos los posibles valores. La distribucidn de frecuencias se presenta generalmente en
forma de una tabla que muestra las clases y sus correspondientes frecuencias absolutas o relativas.

La frecuencia absoluta indica el nimero de observaciones

cada clase, mientras que la frecuencia

relativa expresa esta cantidad coma una proporeién o porcentaje del total de observaciones.

Figure 10. Definition of Frequency Distribution

In the following image ChatGPT provides a write-up on the
concept of data clustering techniques.

Dame la definicion de Técnicas de agrupacion de datos

® Dame la definicion de Técnicas de
agrupacion de datos

Las técnicas de agrupacion de datos se refieren @ métodos utilizados en estadistica para organizar

ntos de datos en grupos o categorias con el fin de facilitar su analisis y comprensién. Estas
técnicas son fundamentales en la etapa de preprocesamiento de datos, donde se pueden aplicar
diferentes criterios para dividir los datos en clases o intervalos, como Iimites de clase. rango de clase,
fronteras de clase. entre otros. El objetivo principal de estas téenicas es simplificar la interpretacion

de los datos al resumir la informacitn de manera méas condisa y estructurada, La agrupacion de datos

permite identificar patrones, tendencias y caracteristicas relevantes dentro de los conjuntos de dates,

lo que ayuda a tomar decisiones informadas en diversos campos, desde |z investigacion ci

hasta [a toma de decisiones empresariales,

Figure 11. Definition of data grouping techniques

CONCLUSIONS

The integration of artificial intelligence (Al) in education,
specifically through large language models (LLMs), offer
significant benefits that transform the way teaching and
learning takes place. These models have the ability to
understand and generate human language responses with
high accuracy, making them valuable educational resources

Implementing AI in LLM education opens up newly
emerging opportunities for student-based personalization
and tailoring of learning. Al can tailor educational content
according to the individual needs of each student, providing
a more student-centered approach and student-tailored
academic progress. In addition, the ability to generate new
and relevant educational content allows for greater
flexibility in creating study materials tailored to various
learning contexts and levels.

The use of Al in education has the ability to promote
greater accessibility to knowledge by providing more
interactive and accessible learning tools. LLMs can act as
virtual assistants that answer student questions in real time,
provide detailed explanations, and encourage autonomous
learning This continuous and personalized interaction
contributes to a more dynamic and enriching educational
environment.

The future research we have in mind is:

1. Effectiveness of Personalization of Learning
through LLMs: Investigate the impact of large
language models on the personalization of
learning in various educational contexts. This
would include comparative studies that analyze
how LLMs can adapt to different learning styles
and ability levels of students. Performance
metrics could be assessed academic,
motivation , and

Received: 02/08/2024 | Acceptance: 18/10/2024| Publication: 22/11/2024

Pagl162

IPSUMTECT7 | Volume 7 - N° 2 | July - December 2024



EDUCACION @ s

ACIOMAL DE MEXKCO 1

d#iPSUMTEC
ISSN: 2594 - 2905

student satisfaction, as well as the impact on
knowledge retention.

2. Accessibility and Effect of Virtual Assistants on
Inclusive Education: Conduct a study on how
LLM-powered virtual assistants can improve
educational accessibility for students with special
needs. This research could evaluate how these
tools can facilitate understanding of complex
content, provide real-time support, and foster
inclusion in the classroom, as well as measure
their effectiveness in improving the academic
performance and engagement of these students in
learning environments.

Both investigations could contribute to a Dbetter
understanding of how Al can transform education in an
equitable and effective way.
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