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Abstract -- Artificial intelligence (AI) is revolutionizing 
education, and one of the most promising developments is 
the use of large language models (LLMs). LLMs are 
advanced AI 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.
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Abstract -- Artificial intelligence (AI) is revolutionizing 
education, and one of the most promising developments is 
the use of large language models (LLM). LLMs are 
advanced AI 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.
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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.

https://doi.org/10.61117/ipsumtec.v7i2.321
mailto:laura.rf@villahermosa.tecnm.mx
mailto:ana.fm@villahermosa.tecnm.mx
mailto:maria.torresm@villahermosa.tecnm.mx
mailto:manuel.rm@villahermosa.tecnm.mx
mailto:publicaciones.educacion.superior@gmail.com


Received: 02/08/2024 ǀ Acceptance: 18/10/2024ǀ Publication: 22/11/2024 IPSUMTEC7 ǀ Volume 7 - N° 2 ǀ July - December 2024
Pag158

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].

3. 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].

4. 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].

5. 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].

6. 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
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can be extremely useful 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 OpenAI 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 
Tecnológico 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.

4. Parameters for grouped data.
5. Frequency distribution.
6. Data grouping techniques.
7. Sampling techniques.

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. Artificial intelligence can personalize instruction by 
analyzing individual student data, such as strengths, 
weaknesses and learning . This allows AI platforms to 
tailor materials and exercises to the specific needs of each 
student, optimizing their engagement and understanding. In 
addition, AI 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 (AI) 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 AI in education is 
its ability to analyze individual data, such as students' 
strengths, weaknesses and learning . This allows AI 
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 
easier 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.

AI'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 Tecnológico 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.

Figure 1. Definition of descriptive statistics.

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

Figure 2. Basic definition of Statistics and Decision Theory.

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

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

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

Figure 4. Definition of grouped and ungrouped 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.

Figure 6. Definition of Midpoint and Limits.

In the following image ChatGPT provides an essay on the 
concept of random sample.
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Figure 7. Definition of Random Sample

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

Figure 8. Definition of Random Parameters

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

Figure 9. Definition of Parameters for grouped data

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

Figure 10. Definition of Frequency Distribution

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

Figure 11. Definition of data grouping techniques

CONCLUSIONS
The integration of artificial intelligence (AI) 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. AI 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 AI 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   
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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 better 
understanding of how AI can transform education in an 
equitable and effective way.
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