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Abstract—Technology is improving daily, especially as we 

rapidly merge with the digital world, and it has simplified 
several processes, such as learning. Artificial Intelligence (AI) is 
an emerging technological innovation with much promise for 
education. In this study, we examine the impact of ChatGPT on 
the academic performance of 96 higher education students in 
two groups. One group used ChatGPT to resolve several tasks 
throughout the course, while the other used conventional tools. 
At the end of the course, both groups took a final exam in which 
neither was permitted to use any technological assistance. The 
study employed quantitative research methodology. For data 
collection, structured evaluations were the basis for the students’ 
grades, and an online survey using a Likert scale gathered the 
students’ perception of their learning experience. The student’s 
t-test for independent samples and a descriptive analysis using 
frequency measures were utilized to analyze and interpret 
results. It was found that those students using ChatGPT attained 
better grades when the tasks were practical than when they were 
theoretical. In the final exam, the group not using ChatGPT 
obtained better results, possibly related to additional searches 
or comparisons that conventional tools usually require. 
Regarding the students’ perceptions analysis, the students who 
used ChatGPT had higher levels of satisfaction and motivation 
in the course; however, they identified that the tool’s utility 
needs to be further evaluated, and they committed to using it 
carefully. 
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I. INTRODUCTION 

Integrating Artificial Intelligence (AI) technologies into 
educational systems represents a conceptual sea change in 
how teaching, learning, and evaluation are considered and 
carried out. ChatGPT is a highly advanced natural language 
processing model from OpenAI and one of the most 
important AI developments of the last decade [1–3]. It is 
currently at the forefront of global attention because it can 
produce coherent and contextually appropriate text 
resembling a human writer. It allows for various functions, 
including essay answering, brainstorming, and idea 
development, thus, a valuable tool for both professors and 
students. This new access to AI-powered support transcends 
previous educational tools and can be an innovative tool to 
change learning [4]. As colleges and higher education 
institutions incorporate new developments in digital 
technology into teaching and learning methods, they must 
examine how ChatGPT could affect student achievement and 
performance [5]. 

The creation of ChatGPT was only a part of a process of 
general digitalization, which is the result of vast efforts in 

education worldwide [6]. During this research, the  
COVID-19 pandemic spawned the introduction of hybrid 
teaching and learning programs at record rates, demonstrating 
the need and proving the potential that digital technologies 
can be used to support teaching and learning in a virtual 
setting [7, 8].  

AI-enabled tools are a good solution to the educational gap 
related to scalability, customization, and accessibility. 
ChatGPT is particularly appealing as an educational resource 
due to its distinctive features [9]. It is always available; unlike 
with conventional teaching resources, pedagogic tools, or 
human tutors, the student can be provided support outside 
regular working hours. Additionally, the ability of the model 
to make personal adaptations to user queries allows for 
adaptive learning, a pedagogical method that has been shown 
to lead to more knowledge retention and engagement [10, 11]. 

Apart from availability, the potential deconstruction of 
education is among the most affirmed features of  
ChatGPT [12]. Disparities in educational resources erode the 
students’ achievements, particularly in disadvantaged schools 
or communities. However, ChatGPT is a readily accessible 
AI tool that overcomes these drawbacks by giving students 
previously unavailable materials, such as transparent 
explanations of advanced topics, model-written academic 
prose, and support in planning and organizing studies. 
Improvement in results achieved through AI-based education 
platforms has been reported in the literature as providing the 
symbolic role of contextualized support and the instrumental 
one of personalized learning trajectories [13]. ChatGPT’s 
scalability enables it to be accessed by practically infinitely 
many users who are free of the limitations in resource input, 
which are signatures of personalized instruction [14]. 

Despite these benefits, incorporating ChatGPT into 
university education raises vital questions about its general 
impact on pedagogy and scholarship. The program has 
demonstrated significant effectiveness in increasing student 
productivity; however, potential ethical misuse and abuse of 
the program have been raised as one of several  
challenges [15]. AI tools, such as generative language 
models, can lead to academic dishonesty by enabling students 
to perform assignments with minimal effort. This raises 
questions about the authenticity of student work and the 
effectiveness of traditional assessment methods [16, 17]. 
ChatGPT is a potent tool; however, it may contribute to 
academic dishonesty and plagiarism concerns without 
appropriate guidelines. To preserve integrity and leverage the 
advantages of AI, educational organizations must modify 
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their policies and assessment methodologies [18, 19].  
A common issue of ChatGPT has been the concern that it 

might prevent the further development of crucial abilities, 
such as critical thinking, independent problem-solving, and 
creativity skills, that are the foundation of academic and 
workplace success [20]. 

In addition, inputting pre-trained data into ChatGPT makes 
it possible to incur inherent biases and errors from the training 
data [21]. Experiments with AI models have consistently 
revealed that training data biases can result in biased outputs, 
amplifying prejudices or propagating misinformation [22]. 
These biases can also shape the efficacy of the service 
provided by ChatGPT, producing lower quality and less valid 
output, which may, unknowingly, facilitate the spread of false 
information among students or exacerbate the existing 
academic phenomena of knowledge inequality.  

AI tools such as ChatGPT are transforming education, 
necessitating students and teachers to cultivate resilience to 
adapt to this technological transition. By carefully integrating 
AI, modifying pedagogical approaches, and fostering critical 
thinking abilities, educators and students can optimize the 
advantages of AI while preserving academic integrity and 
substantive learning [23]. These issues highlight the 
importance of studying the acceptance of ChatGPT and the 
more subtle concerns of its acceptance in institutional 
practices, codes of ethics, and teaching approaches [24]. 

The debate about the role of AI in and affecting teaching 
and learning sometimes overshadows AI’s influence and 
changes in pedagogical tasks. Supporters claim that the 
assistance of tools such as ChatGPT makes it possible to 
increase efficiency, optimize personalized learning, and help 
educators spend less time on traditional teaching tasks and 
responsibilities [25]. However, critics caution against its 
overuse and emphasize the need for human-centered methods 
to foster empathy, guidance, and interpersonal strengths [26]. 
These opposing positions reflect the need for an integrative 
integration of AI tools to ensure AI improves rather than 
replaces traditional pedagogical practices. 

Integrating AI-powered tools such as ChatGPT into 
academic settings raises questions about assessment integrity 
and carries profound psychological and pedagogical 
implications. Cognitively, AI-assisted learning may impact 
metacognition and self-regulated learning strategies. Studies 
have shown that excessive reliance on AI-generated 
responses can lead to cognitive offloading, where students 
become dependent on technology rather than developing their 
analytical skills [27]. This phenomenon may reduce critical 
thinking abilities, as learners might prioritize efficacy over 
deeper engagement with the material [28]. Furthermore, 
pedagogical research suggests that AI facilitates personalized 
learning by adapting responses to student queries. However, 
it may also contribute to over-reliance and reduced 
intellectual autonomy if not adequately integrated with active 
learning methods [29]. 

From a psychological viewpoint, AI-driven education tools 
can positively and negatively affect student well-being. On 
the positive side, AI platforms provide immediate feedback 
and round-the-clock assistance, reducing anxiety and 
increasing engagement in students who struggle with 
traditional instructional methods [30]. However, there is also 
a risk that AI-mediated learning could diminish intrinsic 

motivation, as students may feel detached from the learning 
process if tasks become excessively automated [31]. The 
illusion of competency, where students perceive themselves 
as mastering content without actually developing deeper 
comprehension, has been identified as a concern in  
AI-enhanced learning environments [32]. 

Given these dynamics, this study aims to investigate the 
influence of ChatGPT on students’ academic performance 
and learning experiences in a higher education context. 
Specifically, we focus on how the use of ChatGPT compares 
to conventional learning tools in the completion of theoretical 
and practical tasks within a course on database analysis. The 
study is situated within a broader conversation about the 
integration of AI in education and its potential to transform 
traditional learning environments. 

To guide this investigation, we address the following 
research questions: 
1) What is the impact of using ChatGPT on the academic 

performance of higher education students? 
2) How do students perceive the use of ChatGPT in their 

academic activities? 
By exploring these questions, the study contributes 

empirical evidence to the growing body of literature on  
AI-assisted learning and offers insights into the opportunities 
and limitations of integrating generative AI tools such as 
ChatGPT in teaching and learning processes. 

II. LITERATURE REVIEW 

The incorporation of ChatGPT into higher education has 
generated significant scholarly attention, especially about its 
effects on student performance and learning perceptions. An 
expanding corpus of literature emphasizes the educational 
prospects and obstacles posed by generative AI techniques in 
academic settings. 

Several syntheses of current research have emphasized the 
significant potential of ChatGPT to improve the academic 
performance of students, particularly in tasks that necessitate 
problem-solving, language-based reasoning, or access to 
immediate explanations. Generative AI has the potential to 
facilitate learning by providing personalized, adaptive 
responses that enhance student engagement and alleviate the 
cognitive burden of intricate tasks, as per Al-Smadi [33] and 
Dempere et al. [34]. ChatGPT is particularly effective in 
applied disciplines, as it allows students to more easily 
navigate technical instructions and iterative processes. 
Montenegro-Rueda et al. [35] further assert that ChatGPT 
improves performance when it is administered under the 
supervision of a qualified instructor, indicating that its 
educational advantages are context-dependent. 

However, the effectiveness of ChatGPT varies depending 
on how it is used. While improvements in practical task 
execution are well-documented, the literature raises concerns 
regarding its use in theoretical learning. Overreliance on  
AI-generated content may hinder deep conceptual 
understanding and critical thinking. As Bhullar et al. [36] 
note, ChatGPT can create a false sense of mastery, where 
students complete assignments without fully internalizing  
the material. These concerns are echoed by  
Galindo-Domínguez et al. [37], who found that frequent users 
of ChatGPT demonstrated lower levels of academic 
autonomy and reported challenges in independently 
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developing ideas. 
This debate is fundamentally concerned with the issue of 

academic integrity. Research shows that students frequently 
don’t check the source or accuracy of ChatGPT-generated 
content, which might lead to their submissions including fake 
references or copied sections. In order to encourage  
the ethical use of AI in academic environments,  
Montenegro-Rueda et al. [35] and Dempere et al. [34] draw 
attention to the dangers of abuse and emphasize the need for 
institutional rules. 

In terms of student perceptions, global surveys suggest 
generally positive attitudes toward ChatGPT as a learning 
assistant. Ravšelj et al. [38] report that students value the tool 
for clarifying difficult concepts, increasing productivity, and 
reducing stress, particularly in asynchronous or self-directed 
learning scenarios. Diaz-Leon and Iraola-Real [39] found that 
students view ChatGPT as a convenient and nonjudgmental 
source of academic help, although these students also express 
concern about getting overly dependent on it. The perceived 
effectiveness of ChatGPT appears to be influenced  
by demographic and disciplinary factors;  
Galindo-Domínguez et al. [37] found significant differences 
in usage patterns across gender and academic fields, 
suggesting that integration strategies must consider student 
diversity. 

Taken together, the literature indicates that ChatGPT has a 
multifaceted impact on higher education. It can improve 
academic performance when used appropriately and with 
guidance, and it is generally well-received by students. 
However, concerns remain regarding its effect on critical 
thinking, academic ethics, and the development of 
autonomous learning. Future research should prioritize 
longitudinal studies and experimental designs to assess how 
sustained AI influences learning outcomes and cognitive 
development over time. 

III. METHODOLOGY 

A. Participants 

This study assessed the academic outcomes obtained in a 
second-semester course on database analysis in the bachelor’s 
degree educational program in Business Relations in the 
College of Commerce and Administration. Two groups 
(classes) of students were evaluated, one group utilizing 
ChatGPT as an assistant for performing their activities in the 
subject and the other using conventional tools but explicitly 
avoiding ChatGPT or any similar chatbot. The research was 
conducted with the assistance of two professors who led the 
study groups and two other professors who assisted in the 
analysis of the data and the presentation of the results. The 
data analyzed was obtained in the years 2022 and 2023.  

The total sample involved N = 96 students divided into two 
groups. The initial set, S1 = 47, pertained to students utilizing 
ChatGPT for their coursework, whereas the second set,  
S2 = 49, denoted students using conventional tools, which 
include notes, presentations, videos, and tutorials that provide 
knowledge to assist students in completing their assignments. 

The assignment of the students to both groups was carried 
out through the pairing technique [40], whose objective is to 
find the equivalence between the groups based on a given 
variable. The obtained Grade Point Average (GPA) from the 

first semester of study was the variable employed to pair the 
students. In contrast to American universities, where the GPA 
is determined using a four-point scale, Latin universities, 
such as those in Mexico, grade students between one and ten, 
i.e., a 10-point scale. Students who achieved a grade point 
average of eight or higher during their first semester were 
selected for this research. This ensures that the students’ 
academic performance was comparable before the 
experiment. Table 1 shows the statistical data for each of the 
groups. S1 comprised 32 male and 15 female students, with 
an average age of 19.1 years, while S2 had 30 male and 19 
female participants, with an average age of 18.9 years. 

 
Table 1. Statistical data of participants 

Set 
Gender 

GPA 
Average 

age Male Female Total 
S1 32 15 47 8.72 19.1 
S2 30 19 49 8.69 18.9 

 

B. Study Design 

This study utilized quantitative research methodology. 
Structured evaluations were used as a data collection method 
to obtain students’ grades, while an online survey utilizing the 
Likert scale was implemented to assess students’ perceptions 
of their learning experience. The independent samples t-test 
and a descriptive analysis employing frequency measures 
were employed to analyze and interpret data. The quantitative 
methodology used data collection and analysis to answer 
research questions, evaluate hypotheses, and detect 
behavioral patterns within a population. It generalized results 
from a small group to a broader population and then enabled 
the replication of experiments [41]. The research used an 
independent-groups experimental design, where students 
were divided into two groups (in this case, those using 
ChatGPT and those using conventional tools). In addition, the 
groups were independent, meaning there was no overlap of 
participants between the groups, and each group received a 
different intervention. The effect of the study techniques on 
the students’ grades was evaluated, allowing the results of 
both groups to be compared to determine which method was 
more effective. 

C. Method 

The activities assigned to students can be divided into 
theoretical and practical activities. The course on database 
analysis deals with teaching spreadsheet software from basic 
to advanced topics. Specifically, the study focuses on three 
types of theoretical activities and three types of practical 
activities. Fig. 1 shows this classification, indicating the types 
of activities evaluated in the study. It is essential to note that 
the subject syllabus and the activities applied were not altered 
during the research period; the only difference was how the 
activities were resolved. Therefore, the learning objectives 
and topics were the same for the two sets of students. 

Various metrics were used to assess student performance 
to guarantee an objective evaluation consistent with the 
learning objectives. The assessment of theoretical activities 
included grammar, clarity, coherence, plagiarism, and 
orthography. In contrast, in practical activities, the efficient 
use of functions, the accuracy of results, errors, file structure, 
and correct automation were assessed. 

The students involved in theoretical tasks found ChatGPT 
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exceptionally user-friendly, as such functionalities are among 
the tool’s most frequently used features. It is presumed that 
students who did not utilize ChatGPT could independently 
produce summaries, conduct theoretical studies, and compose 
essays without additional guidance. 

 

 
Fig. 1. Practical and theoretical activities considered in the study. 

 
Practical activities relate to the disciplinary abilities and 

knowledge that the student must develop during the course. 
Given that the course focuses on spreadsheets, all students 
require additional support. Students using ChatGPT received 
a tutorial providing specific examples of using the tool to 
solve spreadsheet tasks. Materials such as notes, videos, and 
tutorials aided the other students, the only difference being 
their inability to use chatbots. 

D. Data Collection 

The evaluation of the study’s results involved objective 
and subjective metrics. The student grades obtained through 
structured evaluations were considered objective metrics. 
The first parameter considered for comparison was the grade 
point average for the activities assigned during the course, 
received by each group of students. We obtained an overall 
average for each activity type shown in Fig. 1 (A1 through 
A6). We also considered the overall grade point average 
(AG), which considers all students who take the final exam, 
irrespective of their course pass or failure. 

Subjective metrics refer to the data obtained through the 
application of the online survey to students at the end of each 
course to gauge their experience with the teaching-learning 
process. The survey is split into three sections: satisfaction, 
motivation, and utility, each related to a research variable and 
containing two questions. Each survey item has a scoring 
system on a scale of 5 to 10, which is aligned with the Likert 
scale. Table 2 shows the items that comprise the evaluation 
instrument proposed for this study. 

 
Table 2. Research variables from online survey 

Variable Question ID Description 

Satisfaction 
Q1 Evaluation methodology 
Q2 Interaction and the assistance expected 

Motivation 
Q3 Learning experience 
Q4 Intellectual difficulty 

Utility 
Q5 System and learning activities 
Q6 Comprehension of concepts 

 

E. Limitations 

It is essential to acknowledge some limitations that may 
affect the generality of the findings and the interpretation of 
the data. The research’s small sample size may limit its 

applicability to other educational settings. Additionally, the 
fact that the participants were affiliated with a single 
institution and course limits the generalizability of the results 
to different academic levels or disciplines. Additionally, the 
study focused on a single course and did not conduct a  
long-term follow-up on the impact of ChatGPT. The online 
survey relies on students’ subjective perceptions and uses a 
Likert scale, which, although efficient for finding trends, does 
not consistently provide an objective assessment of learning 
efficacy. Lastly, the results may have been affected by the 
absence of a prior diagnosis to ascertain the students’ initial 
level of AI tool usage proficiency. It is conceivable that 
certain students possessed preexisting abilities that aided their 
performance in practical activities. 

IV. RESULTS AND DISCUSSION 

The first objective metric consisted of obtaining the 
average grade (on a scale of 0 to 10) for the activities assigned 
to both groups during the academic period. As mentioned 
above, there was no change in the educational content of both 
groups, and this also applies to the rubric used to evaluate the 
activities. Fig. 2 shows the outcome of this measurement with 
a radar plot where each of its edges corresponds to the 
average grade of each of the types of activities applied. The 
graph includes the results for both groups, S1 and S2. From 
Fig. 2, we found a lower performance of S1 compared to S2 
when the activities are theoretical in nature. These activities 
included completing academic essays (A1), content 
summaries (A2), and theoretical research (A3). 

 

 
Fig. 2. Mean grade for activities allocated to both groups. 

 
In the theoretical activities, students utilizing ChatGPT 

obtained lower grades. The evaluators of these activities 
identified two major findings. Students have significant 
opportunities to cite the sources of information appropriately. 
Teachers have noted that students replicate texts generated by 
ChatGPT without recognizing that such content may 
originate from existing works that necessitate proper citation, 
thereby inadvertently engaging in plagiarism. It is essential to 
note that the rubric evaluation of the activities included 
plagiarism considerations, thereby placing full responsibility 
for proper citations on the students. Educators employ the 
Turnitin® tool for automated plagiarism identification, 
reporting percentages ranging from 20% to 80% in the most 
severe instances. Moreover, evaluator teachers detected that 
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student submissions using ChatGPT included fabricated 
references. Like the prior instance, it appears that students 
were merely reproducing the text generated by ChatGPT 
without testing the accuracy of the information in the 
references. Students can identify references with a 
straightforward, simple Internet search; however, they appear 
to place excessive trust in ChatGPT’s information. These 
findings are essential for two reasons: first, they provide 
feedback to students that will enhance their ability to use 
ChatGPT, and second, they may contribute to formulating 
academic guidelines regarding AI usage across many 
disciplines. 

On the other hand, practical activities (from A4 to A6) 
generate a contrasting result. In this case, students who 
utilized ChatGPT got better results than those using 
conventional tools. This indicates that students exploiting 
ChatGPT effectively utilized the tool’s information to solve 
spreadsheet problems, particularly complex ones (A6), where 
the most significant difference between the two groups was 
observed. In practical activities, the teacher has limited ability 
to ascertain whether solutions were derived using the 
ChatGPT tool, as it can provide comprehensive directions for 
resolving a problem upon request. Thus, it is crucial to 
determine whether the students retain the knowledge supplied 
by the tool. 

It should be noted that Fig. 2 includes the overall average 
of the six activities assessed, which reveals very close values 
between S1 = 8.6 and S2 = 8.7. This indicates that, in general, 
students performed similarly when using traditional tools or 
ChatGPT in activities that, while testing some competencies, 
did not accurately reflect the knowledge they learned 
throughout the course. 

The second objective metric was each group’s overall 
grade point average (AG). Fig. 3 shows the result of this 
metric. In this case, it is noteworthy that the evaluation aimed 
to reflect the knowledge acquired by the students per a final 
exam, which was applied without letting the students use any 
technical aids.   

 

 
Fig. 3. Grade point Average (AG) for both student sets. 

 
The objective was to determine the degree of knowledge 

students retained after performing their activities. It was 
found that students who utilized traditional methods (S2) 
achieved better results than those using ChatGPT (S1). This 
outcome may be attributable to numerous factors. In theory, 
the student not utilizing ChatGPT is subjected to a process of 
analysis that develops better knowledge retention because of 
the necessity to consult authentic information sources and 
analyze their content. Furthermore, ChatGPT may induce a 
degree of dependence during practical activities by providing 

speedy responses, thereby removing the technical challenge 
students must experience to enhance their understanding.  

To fully understand the students’ perception of their 
learning experience, it is essential to compare the results of 
both groups by examining the responses to the questionnaire 
administered at the conclusion of the course. A technique is 
necessary to determine an average value for each research 
variable. This is needed because there are responses from two 
different academic periods (2022 and 2023), and, in addition, 
each research variable is measured by two questions within 
the evaluation instrument. It is possible to find the average of 
all the samples (M) by using Eq. (1), which treats each set of 
responses as a separate population: 

 𝑀 =
௣భ∙௑భା௣మ∙௑మ

௣భ∙ ௣మ
 (1) 

where 𝑝ଵ and 𝑝ଶ are the total samples of the first and second 
populations, respectively, and 𝑋ଵ and 𝑋ଶ are the population 
averages. For the calculation of the standard deviation of 
combined samples (D), Eq. (2) is used: 

 𝐷 = ቀ
஼೙∙(௣భା௣మ)∙ெమ

௣భା௣మିଵ
ቁ

଴.ହ

 (2) 

where 𝐶௡  represents the cumulative sample variances, 
calculated from Eq. (3), where 𝐶௜ can be found from Eq. (4): 

 𝐶௡ = 𝐶ଵ + 𝐶ଶ, (3) 

 𝐶௜ = (𝑝௜ − 1) ∙ (𝑑௜) + 𝑝௜ ∙ 𝑋௜
ଶ, (4) 

where 𝑑௜  represents the standard deviation of population i. 
The average and standard deviation of the two questions are 
combined, and this procedure is repeated for each academic 
period. Table 3 shows the results of calculating each research 
variable’s average (M) and standard deviation (D). 

Table 3’s results make it possible to observe a higher value 
for group S1 in the SATISFACTION and MOTIVATION 
variables but a lower value in the UTILITY variable 
compared to group S2. The scores obtained for each question 
from the students on the evaluation instrument are displayed 
below to analyze the meaning of these results in more detail. 
It should be noted that an analysis of the statistical reliability 
of the data was also determined. 

 
Table 3. Research variables result comparison for S1 and S2 

Research Variable 
S1 S2 

N M D N M D 
SATISFACTION 

47 
9.531 0.743 

49 
9.012 0.856 

MOTIVATION 9.542 0.698 9.102 0.935 
UTILITY 8.851 0.702 9.265 0.780 

 
Fig. 4 shows the result of the SATISFACTION research 

variable, where students who used ChatGPT to solve their 
activities attained a higher value.  

In the satisfaction evaluation, students using ChatGPT (S1) 
had a more favorable opinion than those using conventional 
tools (S2). Concerning the learning methodology employed 
in the course, S1’s mean was 9.55, while S2 attained 8.82. 
This disparity indicates that group S1 perceived the learning 
methodology as more satisfactory, suggesting they like using 
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these AI-based tools in their courses. This is especially 
notable when considering that the group of students who rated 
ChatGPT as most satisfactory coincides with the lowest 
grades at the end of the course. This may be because students 
were willing to put their grades second in exchange for 
enjoying a course that offers them an active learning 
experience using AI tools. In addition, ChatGPT may have 
made learning clearer and more tailored, supporting  
problem-solving that involves complex concepts for students. 

 

 
Fig. 4. Results obtained for the research variable SATISFACTION. 

 
Concerning the interaction and assistance provided by the 

teacher, S1’s mean was 9.51, while S2 averaged 9.20. Despite 
the slight difference, this outcome may suggest that students 
utilizing ChatGPT experienced enhanced support in their 
learning. The ability to rapidly address uncertainties with 
technology provided them with an extra resource, improving 
their confidence in practical activities and diminishing their 
reliance on the teacher. Conversely, students in S2, depending 
on conventional resources like notes and books, may have 
experienced more challenges in obtaining prompt responses 
to their inquiries, thus resulting in a marginally diminished 
perception of teacher assistance. 

 

 
Fig. 5. Results obtained for the research variable MOTIVATION. 

 
Fig. 5 displays the results for the MOTIVATION research 

variable. In this case, group S1 found completing their course 
activities more meaningful using ChatGPT than group S2. 
This difference is greater in question Q3, where the student 
was asked about the learning experience. 

Regarding question Q3 about the learning experience, S1 
attained an average score of 9.79, while S2’s mean was 9.16. 
This difference suggests that students using ChatGPT found 
the learning process more engaging and motivating. 
Immediate access to answers and detailed explanations may 
have reduced frustration and waiting time to resolve 
questions, making learning more dynamic and efficient. In 
addition, the possibility of continuously interacting with the 
tool and receiving immediate feedback may have generated a 
sense of linear progress, producing more motivation to 
complete the activities. In contrast, S2 students, relying on 

books, notes, and guided examples, may have faced more 
barriers to accessing information, which decreased their 
enthusiasm for learning.  

Regarding the perception of intellectual difficulty (Q4), S1 
scored 9.30, while S2 scored 9.04. Although the difference is 
small, it indicates that students who used ChatGPT felt that 
the course was slightly less challenging than the other group. 
This could be related to ChatGPT allowing students to 
approach complex problems in a more structured way, 
providing clear explanations tailored to their needs. By 
feeling more prepared to tackle the activities, S1 students may 
have developed greater confidence in their abilities, which 
may have boosted their motivation to continue learning. In 
contrast, S2 students, by relying on traditional resources, may 
have perceived the course to be more difficult due to the extra 
effort required to find answers and clarify concepts on their 
own. 

Fig. 6 displays the result of the last research variable 
evaluated, i.e., UTILITY. This is the only case where group 
S2 had a higher mean value than S1. 

 

 
Fig. 6. Results obtained for the research variable SATISFACTION. 

 
In question Q5, concerning the perception of the system 

and learning activities, Group S1 scored 9.04, while Group 
S2 scored 9.31. This difference suggests that students who 
used traditional tools valued the course activities more, 
possibly because they required more effort to develop skills 
in a structured way. In contrast, students in Group S1, 
supported by ChatGPT, may have felt that the activities did 
not present many challenges, which could have reduced their 
perception of usefulness in terms of effective learning. 

Regarding question Q6 about perceived conceptual 
comprehension, Group S1 scored 8.66, while Group S2 
scored 9.22. This coincides with the fact that students who 
worked with traditional resources achieved better grades, 
which is interpreted as a higher level of comprehension than 
those who used ChatGPT. One possible explanation is that, 
by relying on books, notes, and guided tasks, Group S2 had 
to analyze the information reflectively in more depth, which 
contributed to better conceptual assimilation. In contrast, 
students in Group S1, receiving quick and direct responses, 
may have developed a more superficial understanding, 
focusing on executing tasks without delving into the 
theoretical foundations. 

These results reveal that while using ChatGPT may assist 
in completing activities, it does not necessarily guarantee a 
better understanding of the concepts or more appreciation of 
the learning system. In contrast, Group S2, facing a more 
structured learning process requiring more cognitive effort, 
perceived the course as more beneficial for their academic 
development. 
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The results for each research variable in the models were 
statistically examined using the student’s t-test to formalize 
the results and ascertain the presence of significant statistical 
differences. The student’s t-test is a statistical tool to evaluate 
the mean value of one or two groups through hypothesis 
testing. The value derived from this test signifies the number 
of standard units that differentiate the means of the two 
assessed groups. The student’s t-test assumes continuous data 
that exhibit homogenous variance and a normal distribution. 
It is crucial to note that the student’s t-test necessitates that 
the populations being compared possess equal sizes. In our 
research, the population of students using ChatGPT was  
S1 = 47, whereas the total number of students employing 
traditional methods was S2 = 49. To resolve this issue, it was 
necessary to normalize both populations by randomly 
removing two data points from population S2. The 
significance threshold for the student’s t-test was p <0.05, 
conducted utilizing Minitab ® for Windows ® software. 

 
Table 4. Results of the statistical analysis using student’s t-test 
Variable t df p Cd Interval 

SATISFACTION 2.972 91.97 0.0037 0.613 [0.30, 1.53] 
MOTIVATION 2.497 83.60 0.0144 0.515 [0.15, 1.34] 

UTILITY −3.371 90.81 0.0011 −0.695 [−1.49, −0.38] 
 

Table 4 shows the statistical analysis comparing the 
SATISFACTION, MOTIVATION, and UTILITY variables 
of S1 and S2 using student’s t-test for independent samples. 
Table 4 presents the t-value, the degrees of freedom (df),  
p-values, Cohen’s effect sizes (Cd), and 95% confidence 
intervals for the mean difference (Interval). 

In the case of the SATISFACTION variable, S1 obtained 
a mean of 19.06 compared to S2’s mean of 18.15. The p-value 
(0.0037) indicates a statistically significant difference. The 
effect size (Cd = 0.61) indicates a difference of moderate 
magnitude. The confidence interval [0.30, 1.53] suggests that 
the observed difference is consistent and not a random result. 
Regarding the MOTIVATION variable, S1 attained a mean 
of 19.09, while S2’s was 18.34. The p-value (0.0144) 
suggests a statistically significant difference. The effect size 
(Cd = 0.51) indicates a moderate difference. The confidence 
interval [0.15, 1.34] supports the validity of the difference. 
Finally, concerning the variable UTILITY, S1 produced a 
mean of 17.70, while the S2 group obtained 18.64. The  
p-value (0.0011) indicates that the difference is highly 
significant. The effect size (Cd = −0.69) indicates a 
moderately large difference in favor of S2. The confidence 
interval [−1.49, −0.38] reinforces the strength of the 
difference. 

The interpretation of these results is that students using 
ChatGPT reported a more satisfying and motivating 
experience, indicating that using AI can improve the 
perception of learning and make teaching more engaging. 
However, students using traditional tools perceived the 
course as more useful, suggesting that conceptual learning 
and comprehension of topics may be more robust with 
traditional methods. In practical terms, the effects found are 
moderate to large, indicating that these results are relevant 
and not just statistical findings. 

V. CONCLUSION 

This paper analyzes how using an AI tool, specifically 

ChatGPT, influenced the academic performance of higher 
education students. We measured the academic performance 
of 96 Mexican university students enrolled in a database 
analysis course. Theoretical and practical course activities 
were assigned to all students. The total number of students 
was divided into two groups. The first group was instructed 
to use ChatGPT to help resolve their activities, while the 
second group had to use traditional tools (tutorials, videos, 
notes, and presentations), being expressly forbidden to use 
chatbots. Finally, the students’ performance was measured by 
their course grades, including the final exam, which had to be 
taken without technical assistance in both groups, and a 
survey to understand their learning experience. 

The findings of this study reveal that while students who 
used ChatGPT performed notably better in practical tasks, 
predominantly those necessitating technical execution and 
procedural guidance, students who worked with traditional 
tools achieved higher results in theoretical tasks and in a final 
exam that required unaided knowledge recall and conceptual 
understanding. Moreover, the group using ChatGPT stated 
higher levels of satisfaction and motivation throughout the 
course, whereas students in the traditional group reported a 
stronger sense of utility and learning value. 

These findings have several implications. On a practical 
level, the study highlights the potential of AI-based tools like 
ChatGPT to support tailored learning and increase student 
engagement, particularly in skill-based or task-oriented 
subjects. Theoretical implications point to the challenges of 
maintaining academic rigor and cognitive engagement when 
AI tools are involved. The abuse of using ChatGPT may lead 
to reduced information processing and critical thinking, 
encouraging dependency on generated content. It also raises 
serious concerns about academic integrity, such as citation 
issues, plagiarism, and fabricated references. These outcomes 
suggest a need to rethink current assessment strategies, 
strengthen academic ethics policies, and develop institutional 
frameworks for responsible AI integration. 

Given these implications, educators, academic institutions, 
and policymakers can implement several recommendations to 
improve AI-assisted teaching processes: 
1) For educators: Selectively integrate ChatGPT, especially 

for practical activities that can improve task completion 
and comprehension. Additionally, promote independent 
analysis and reflection by assigning theoretical tasks to 
cultivate higher-order thinking abilities. The practical 
implications include an increase in motivation, support 
for applied learning, and an improvement in technical 
tasks. 

2) For academic institutions: Establish formal guidelines on 
ethical AI usage, including detection tools, training for 
faculty and students, and integration of AI literacy into 
existing curricula. 

3) For policymakers: Encourage interdisciplinary research 
on the long-term cognitive, ethical, and pedagogical 
impacts of generative AI tools. Support policies that 
promote equity in AI access and reinforce students’ digital 
responsibility. 

In conclusion, ChatGPT has the potential to be a valuable 
educational support tool when integrated thoughtfully and 
ethically. Its use must be accompanied by clear guidance, 
critical thinking reinforcement, and appropriate assessment 
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practices to ensure that learning remains meaningful and 
intellectually enriching. This study offers empirical evidence 
on the opportunities and challenges of using ChatGPT in 
higher education. Its findings can help guide future research 
on better teaching methods for using AI tools in education, 
making sure that information is easy to access, learning is of 
good quality, and deep-thinking skills are developed. 
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