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Abstract

The Coronavirus pandemic has driven the integration of technology on the education,
boosting the remote teaching and online learning. In this context, Artificial Intelligence
(AI), especially ChatGPT, began to be used in the medical field for research and information
analysis, representing a technological innovation. The main goal of this research was
to identify the applicability of ChatGPT as a study and teaching complementary tool
among medical students. This is a quantitative and descriptive study, carried out with 201
medical students from the Regional University of Blumenau and approved under CAAE
73891623.4.0000.5370. The data has been collected through a structured questionnaire
and analyzed descriptively along three axes: (1) Students’ perception about ChatGPT; (2)
Use of ChatGPT as a complementary study tool; (3) Use of ChatGPT as a complementary
teaching tool. The results show that 76.6% of the students use ChatGPT as a tool to support
their studies, seeking to comprehend complex concepts, elaborate abstracts/annotations
and solve problematic situations. The frequency of use of ChatGPT by teachers is low,
and the students suggest that the tool could be used to clarify doubts, clinical cases
and stimulate reasoning, aiming the student’s autonomy. However, using this instrument
without assessing the quality of the information may compromise students’ capacity for
critical analysis. In addition, guaranteeing the reliability of the references, preventing
plagiarism and promoting ethics in the use of Al are fundamental concerns.
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Introduction

During the Coronavirus Disease (Covid-19) pandemic, which persisted for just over
three years, strategies such as social isolation and physical distancing were essential to
mitigate the spread of the virus. The adoption of these measures significantly accelerated
the integration of technology into education, transforming learning dynamics and
facilitating the global transition from in-person to remote teaching.

The absence of in-person interaction between teachers and students necessitated
the adoption of a customized and proactive approach to the use of technology. Various
methods were implemented globally, ranging from classes broadcast via television to
platforms specifically designed for conducting lessons and facilitating online activities
(Vieira; Ricci, 2020). These adaptations were motivated by the need to guarantee the
continuity of education, despite the isolation of the students. As a result, it became
essential to provide new resources and tools to enhance the teaching and learning process,
including in medical education programs.

In this context, Artificial Intelligence (AI) applications and their functionalities
have gained significant prominence, not only among students but also among teachers.
According to Barbosa and Portes (2023), Al enables the simulation of human-like
intelligence, allowing machines to make autonomous decisions (based on patterns derived
from various databases) rather than merely executing preprogrammed commands. In this
way, machines are able to analyze, reason and make decisions logically.

In the field of medicine, Artificial Intelligence (AI) plays a pivotal role in advancing
innovative tools and technologies to improve healthcare approaches. By analyzing data and
algorithms defined by specialists, Al becomes capable of proposing solutions to healthcare
challenges, fostering research opportunities across various domains, including predictive
analytics, precision medicine, virtual diagnostics, and patient monitoring (Lobo, 2017).

Notably on the rise, ChatGPT serves as an example of Artificial Intelligence (AI) that
represents a chatbot (program designed to simulate human conversation) prototype. Based
on a language model developed by OpenAl, an Al research organization renowned for its
innovations in the field, ChatGPT was launched in November 2022 as part of the Generative
Pre-trained Transformer (GPT) family. To train its models on a wide range of textual data and
ensure the generation of accurate responses, OpenAl leverages diverse sources, including
internet content, books, and scientific articles. The company also employs the Transformer
architecture, which utilizes attention mechanisms to assess the relevance of each word,
enabling the model to understand context and generate coherent text?.

Therefore, ChatGPT represents a valuable tool for complementing the teaching
and learning process in the medical field. It can assist students by addressing their
questions, providing explanations of additional concepts, and offering practical examples.
Furthermore, ChatGPT can simulate interactive dialogues with various patient profiles,
enhancing communication skills through facilitated access to relevant information (Amri;
Hisan, 2023).

3- Available at: https://chat.openai.com/. Accessed on: July 6th, 2023.
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Nevertheless, the use of ChatGPT as a supplementary resource for academic studies
also presents certain challenges. These include the need for critical evaluation of the
quality and reliability of information, the risk of excessive reliance on technology at
the expense of human learning, and concerns regarding the potential replacement of
human professionals with machines in the medical field. In this context, the role of
educators becomes crucial in guiding students to develop analytical skills. Addressing
these challenges requires a deeper understanding of ChatGPT’s influence on the teaching
and learning process, contributing to mitigating and demystifying these concerns.

With the objective of offering a fresh perspective on the introduction of technological
innovations in medical education and addressing the growing need to prepare future
professionals for an increasingly technological job market, this research seeks to answer
the following question: How can ChatGPT be utilized as a complementary tool for
studying and teaching in medical education? Accordingly, the study aims to identify
the applicability of ChatGPT as a supplementary resource for medical students’ learning
and instruction. Additionally, it seeks to capture students’ perceptions of ChatGPT’s use,
providing insights to support educators in enhancing their teaching practices within the
medical curriculum.

Existing literature underscores the transformative potential of Artificial Intelligence
(AI) within medical education, particularly in institutions that have already begun to
embrace these technologies. Dal Sasso et al. (2024) emphasize that Al can facilitate
active learning, fostering personalized learning experiences and providing real-time
feedback. Furthermore, Breeding et al. (2023) demonstrate that ChatGPT assists students
in comprehending complex concepts. However, a significant gap persists in the practical
integration of these technologies, especially in countries like Brazil, where resistance to
the adoption of novel methodologies may be more pronounced.

Metodology

This study adopts a descriptive design with a quantitative approach and was
conducted at the Regional University of Blumenau (FURB), located in Blumenau, Santa
Catarina, Brazil. Established in 1990, FURB’s medical program has significantly contributed
to the training of medical professionals in the region, advancing healthcare education and
fostering research across various medical specialties.

All 486 medical students enrolled at FURB were invited to participate in the study.
Inclusion criteria required participants to be enrolled in any of the 12 phases of the
medical program. Exclusion criteria included being under 18 years of age at the time of
the survey or submitting questionnaires that were incorrectly or incompletely filled out.

Data collection occurred between October and November 2023 using a structured,
author-developed form comprising closed-ended questions and made available online.
The questionnaire addressed topics such as prior knowledge of ChatGPT, perceptions of
its utility in the medical field, personal experiences with the tool, areas of study where
ChatGPT may be most effective, and concerns regarding the reliability of the information,
among others. To assess students’ perceptions of the tool’s potential benefits, a Likert scale
ranging from zero to five was employed to measure the degree of agreement.
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The questionnaire responses were transcribed and subjected to descriptive analysis
using Microsoft® Excel software to quantify the data obtained. This approach provided
an organized overview, enabling the identification of patterns and key characteristics
within the data (Marconi; Lakatos, 2017). Frequencies and averages of the responses were
evaluated to better understand students’ perceptions of ChatGPT as a complementary tool
for studying and teaching in the medical program.

The responses were categorized and presented across three main axes: (1) Students’
perceptions of ChatGPT; (2) Utilization of ChatGPT as a Complementary Tool for studying;
and (3) Utilization of ChatGPT as a Complementary Tool for teaching. In adherence to ethical
principles, this study complied with the guidelines of Resolution 466/2012 of the National
Health Council (Brazil, 2012) and received approval under CAAE 73891623.4.0000.5370.

Results

Among the 201 medical students from FURB who participated in the survey, 27.9%
were identified as male, while 72.1% were identified as female. Regarding the phase of
their studies, 32.3% were in the basic cycle, 45.8% in the clinical cycle, and 22% in the
clinical clerkship. Concerning age distribution, 29.4% of participants were between 18
and 20 years old, 53.7% were between 21 and 25 years old, 8.9% were between 26 and 30
years old, and 7% were between 31 and 40 years old.

Perceptions of the students of Artificial Intelligence and ChatGPT

Regarding knowledge of Al, all participants reported being familiar with the term.
Among them, 62.7% claimed to have a good understanding of the concept, while 37.3%
indicated having limited knowledge of the subject. With respect to ChatGPT, most of
the students learned about the platform through colleagues (48.8%) and social media or
the internet (33.5%), while the direct influence of teachers was less significant (6.7%).
Additionally, 11% of the participants discovered ChatGPT independently, highlighting
individual initiatives by some students to seek out complementary learning resources.

Regarding the use of ChatGPT as a support tool for studying, 76.6% of participants
reported utilizing the platform for this purpose. However, perceptions of its utility varied
among students: 6.5% considered ChatGPT to be not very useful, 16.3% rated it as moderately
useful, 25.4% as useful, 23.4% as very useful, and 5.5% as extremely useful. Conversely,
22.9% of participants indicated that they do not use ChatGPT for learning purposes.

Furthermore, regarding the reliability of information provided by ChatGPT in the
medical context, 75% of participants believe that the data is sometimes reliable, 9.5%
report trusting the information obtained, and 15.5% express a lack of trust. When asked
about their perception of ChatGPT’s potential to aid in the development of research and
analytical skills, the majority of students (75.9%) consider the tool to be useful, while
24.1% hold a contrary view.
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Using ChatGPT as a complementary study tool

Regarding the various situations in which students utilize ChatGPT, the Chart
1 illustrates that the tool is predominantly used by medical students as a resource for
understanding concepts, with 46.3% of participants employing it for this purpose. This is
followed by 39.8% who use it to create summaries or notes and 38.8% who rely on it for
solving problem-based scenarios. A smaller portion of respondents (23.4%) reported not
using ChatGPT for any of the mentioned purposes.

Chart 1 - Distribution of the use of ChatGPT as a study support tool during the course

Comprehending complex concepts 3 (46,3%)

Create summaries or notes

80 (39,8%)

Problem-based scenarios

8 (38,8%)

Clinical case study 59 (29,4%)

Distribution of use

Preparation for exams and assessments 57 (28,4%)

None of the options, as | do not use it 47 (23 ,4%)

Translation of texts into other languages - 39 (19,4%)

0 20 40 60 80 100

Number of responses
Source: Survey data.

Data on ChatGPT usage frequency among medical students reveals diverse utilization
patterns. A significant proportion of students (41.8%) reported monthly use of the platform.
Conversely, 30.3% of respondents indicated minimal or no utilization, while 26.4% reported
weekly use. Daily usage was observed in a small minority of students (1.5%).

Graph 2 provides insights into the specific applications of ChatGPT across different
stages of the medical curriculum: the basic cycle, the clinical cycle, and the clinical clerkship.
In the basic cycle, 56.9% of students primarily employed ChatGPT for comprehending
complex concepts, followed by 43% who utilized it for problem-solving. Within the
clinical cycle, comprehending complex concepts remained the most frequent application
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(44.5%), followed by summarizing or annotating information (42.3%). Similarly, in the
clinical clerkship phase, comprehending complex concepts (38.6%) and summarizing or
annotating information (38.6%) were the most common applications of ChatGPT.

Graph 2 - Distribution of ChatGPT use as a study support tool by course cycle

I Basic Cycle B ciinicai cycle Clinical Clerkship
7 29
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17(38,64%)
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Source: Survey data.

When asked about the potential of ChatGPT to enhance understanding and
performance in undergraduate medical courses, 39.8% of participants indicated that the
platform could significantly contribute to the assimilation of content that was previously
taught but not fully absorbed. Additionally, 16.4% believed that ChatGPT contributes
substantially, while 21.4% considered its contribution to be moderate, and 2.5% rated it as
extremely beneficial. Conversely, 16.4% of respondents felt that the tool offered minimal
contribution, and a minority of 3.5% believed the platform provided no value in terms of
improving their comprehension and performance.

Using ChatGPT as a complementary teaching tool

The analysis of data concerning the use of ChatGPT as a teaching tool within the
medical program revealed limited adoption among professors. In the basic cycle, 85.1%
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of respondents reported that none of their teachers had employed this technology (Chart
3). Among the faculty members who had utilized ChatGPT, perceptions of its effectiveness
varied: 16.7% considered it highly effective, 46.7% moderately effective, 33.3% minimally
effective, and 3.3% deemed it entirely ineffective. Notably, none of the students rated the
tool as very effective or extremely effective.

Chart 3 — Use of ChatGPT by teachers of the Basic Cycle subjects and the medical students’ perception of
the usefulness of the tool in specific areas of the program

[™ Tool usage by professors across subjects

M Medical students’ perceptions of the usefulness of the tool in specific areas of the program

No professor used it 85,1%)
All areas (£3,2%)
- . 1,5%
Basic Clinical Integration (37,8%)
Academic Text Prodution (37,8%)
1,5% o)
Biochemistry - (34,1%)
Human Physiology > (34,1%)
Imunology | (31,7%)
gn:': University, Science and Research | 5 (31,7%)
s Microbiology 29,3%)
g Biophysics P3(28%)
= c . 1,5%
= ell and Molecular Biology P3(28%)
o 6% |
= General Pharmacology P3(28%)
%’ Parasitology 21(25,5%)
Diversity and Society [atk% I |0(24 4%)
Humanities Rk 20(24,4%)
History of Afro-brasilian and Indigenous Culture (23,2%)
Community Interaction AL I 9(23,2%)
Medical Semiotics = 9(23,2%)
Genetics and Molecular Biology § L.o% (220)
Otheress and Human Rigths | ARaES 7(20[7%)
Geral Pathology 16(19,5%)
Anatomy 5% I 5(18,3%
Histology | 5(18,3%
Brazilian Sign Language 3(15,9%)
Medical Psychology 0(12,2%)
0 10 20 30 40 50 60
Number of responses

Source: Survey data.

When asked about the subjects in which ChatGPT could be applied (Chart 3), ‘Basic-
Clinical Integration’ and ‘Academic Textual Production” were the most frequently mentioned,
each cited by 37.8% of participants. Additionally, only 23.2% of respondents believed that
ChatGPT could be incorporated into the teaching process across all subjects in the basic cycle.
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In the clinical cycle, the adoption rate of ChatGPT remains low, with 62.8% of
participants indicating that none of their instructors had employed the tool (Chart 4).
Nonetheless, this cycle exhibited a comparatively higher usage rate than the others. The
most frequently cited subjects in which ChatGPT was utilized included “Digestive System
Surgery” (13.8%), “Family and Community Medicine” (7.4%), and “Nephrology” (7.4%).

Among the respondents who reported having used the tool, 18.9% evaluated it as
quite useful, 13.5% as very useful, 37.9% as moderately useful, 24.3% as minimally useful,
and 5.4% as completely ineffective. Notably, no students rated it as extremely effective.
Furthermore, Chart 4 indicates that 37.6% of students believe ChatGPT could be applied
across all areas of the clinical cycle, with particular emphasis on the subjects ‘Clinical
Integration’ (52.9%), ‘English for Medicine’ (29.4%), and ‘Medical Research’ (29.4%).

Chart 4 - Use of ChatGPT by professors of Clinical Cycle subjects and the medical students’ perception of
the usefulness of the tool in specific areas of the program
Tool usage by professors across subjects
B Medical students’ perceptions of the usefulness of the tool in specific areas of the program
No professor used it
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Source: Survey data. Number of responses
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In the clinical clerkship, 92.5% of students reported that instructors do not utilize the
tool (Chart 5). Among those who indicated its use, the following clerkship areas were cited:
Clinical Practice (5%), Outpatient Practice (2.5%), and Surgical Clinic (2.5%). Regarding
perceptions of effectiveness among students who experienced the use of ChatGPT by
professors, 5.9% considered it completely ineffective, 35.3% minimally useful, 29.4%
moderately useful, 17.6% quite useful, 5.9% very useful, and 5.9% extremely useful.
Additionally, 47.1% of clerkship students believed that the platform could be integrated
into all areas of the clerkship, with particular emphasis on ‘Clinical Clerkship’ (26.5%) and
‘Family and Community Medicine Clerkship’ (23.5%).

Chart 5 - Use of ChatGPT by professors of Clerkship subjects and the students’ perception of the usefulness
of the tool in specific areas of the program

Tool usage by professors across subjects

Medical students’ perceptions of the usefulness of the tool in specific areas of the program 37 (92,5%)
No professor used it
All areas 16 (47,1%)
0y
Clinical Clerkship 2 (2.5%)
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Clerkship | ’
3 1(2,5%)
=
ks Outpatient Practice 8(23,5%)
[
=l
=] .
) Mental Health Clerkship 5 (14,7%)
g |
L
Pediatrics Clerkship 4(11,8%)
Obstetrics and Gynecology Clerkship 3(8,8%)
Urgency and Emergency Clerkship 2 (5,9%)
W (2.5%)
Surgical Clinic Clerkship 2 (5,9%)
0 10 20 30 40
Number of responses

Source: Survey data.

The investigation into how students’ interactions with ChatGPT could be leveraged
by instructors to enhance engagement and foster more active participation in medical
education revealed varied perceptions across different phases of the program. In the basic
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cycle, 57.3% of students indicated that such interactions could help identify common
questions, 43.9% said they could be used to explore the use of clinical cases, and 37.8%
pointed out that the use of the tool could stimulate clinical reasoning. Additionally,
45.1% of respondents acknowledged the benefits of personalized learning, while 24.4%
emphasized the value of incorporating games as educational tools.

In the clinical cycle, responses were more diverse. While the identification of common
questions (41.2%) and the exploration of clinical cases (44.1%) remained key priorities,
a significant portion of students (20.6%) expressed the view that ChatGPT should not be
utilized. Moreover, the promotion of student autonomy (23.5%) and the stimulation of
clinical reasoning (44.1%) were also considered important. However, 2.9% of respondents
expressed skepticism regarding the use of ChatGPT as an educational resource.

In the clerkship, responses were similar, with 56.5% highlighting the identification
of common questions, 52.9% the exploration of clinical cases, and 49.4% the stimulation
of clinical reasoning. Learning personalization (38.8%) and the promotion of autonomy
(28.29%) were also considered important by some students.

When asked whether interacting with ChatGPT could help them develop clinical
reasoning and problem-solving skills, responses were similar across the three cycles. The
results show that 11.8% of students believe ChatGPT could definitely help, while 50.4%
consider it could help to some extent. However, 31% of respondents expressed uncertainty,
and 6.7% completely disagreed with this statement.

Finally, most students expressed skepticism regarding the complete replacement of
traditional teaching methods by ChatGPT: 86.6% in the basic cycle, 85.9% in the clinical
cycle, and 94.1% in the clerkship. On the other hand, 12.2% of respondents in the basic
cycle, 11.8% in the clinical cycle, and 5.9% in the clerkship believe that ChatGPT can
complement traditional teaching, but not fully replace it. Only 3.6% of students - 1.2%
in the basic cycle, 2.4% in the clinical cycle, and none in the clerkship - believe in the
possibility of fully replacing traditional teaching methods with Al, particularly ChatGPT.

Discussion

The results of this study are consistent with the existing literature, which suggests that the
adoption of Al tools such as ChatGPT can facilitate, among other aspects, the understanding of
complex concepts (Breeding et al., 2023). However, as also noted by Dal Sasso et al. (2024), the
effective implementation of this technology still faces challenges related to students’ trust in
the quality of the information and the need for adequate pedagogical training for instructors,
as reflected in the participants’ perceptions in this study.

Students’ perceptions of Al, ChatGPT and its applicability to their studies

Dal Sasso et al. (2024) define Al as a multidisciplinary approach that combines
computer science and linguistics to simulate human behavior and cognitive processes in
computers. As a rapidly expanding technology, Al is increasingly present across various
sectors, directly impacting fields such as education and healthcare. However, this study
found that, although all medical students at FURB are familiar with the term “Al” and
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recognize the applicability of ChatGPT, they are not yet fully acquainted with the tool.
As a result, the integration of this technology into academic routines has been slow, with
limited usage among students and an almost complete absence among faculty members.

Although 76.6% of the study participants use and recognize ChatGPT as a study
support tool, its daily or weekly usage remains low. This is a noteworthy observation,
considering that most respondents (83.1%) are between 18 and 25 years old and belong
to Generation Z, commonly referred to as digital natives (Passero; Engster; Dazzi, 2016).
The data suggest that ChatGPT’s educational potential is not being fully leveraged, with
significant reluctance to use the tool despite students acknowledging its usefulness.

The findings of this study differ from those reported by the Global Student Survey
(Chegg.Org, 2023), which assessed the perceptions of university students from 15 different
countries regarding the era of artificial intelligence. That study found that approximately
40% of students use some form of generative Al platform, such as ChatGPT, with half of
these users engaging with it on a daily basis. The results of the Global Student Survey
(Chegg.Org, 2023) are consistent with the projection made by Vicari (2018), who anticipated
a potential evolution of Al in education by 2030, marked by increasingly adaptive systems
tailored to the individual needs of each student.

Several institutions are already advancing toward this anticipated evolution, ahead
of the 2030 horizon. In the United States, the Food and Drug Administration (FDA)
released a regulatory guideline (2019) and an action plan (2021) for the application of
Al in the medical field. Similarly, the European Union (EU) has proposed the Al Act, a
landmark legal framework that governs the use of artificial intelligence across various
sectors (Wong; Ming; Raja Ali, 2023).

In 2021, the World Health Organization (WHO) published its first global report
on the use of Al in healthcare. The document outlines several areas of application for
generative Al in the field: more accurate diagnosis and clinical care, symptom analysis
and patient-centered treatment, optimization of administrative tasks and electronic health
records, medical education, and scientific research. The report also recommends changes
to medical education programs, shifting away from rote memorization toward the
development of communication skills, emotional intelligence, ethical decision-making,
and computer literacy (WHO, 2021).

To achieve this, it is necessary to integrate intelligent systems into training
programs and update undergraduate curricula in response to the ongoing advancement of
technology (WHO, 2021). One example is the incorporation of Al in leading educational
institutions such as Harvard, which employs the technology in computer science courses.
Demonstrating its transformative potential in education, such initiatives underscore Al's
capacity to enhance both teaching and learning (Hosseini et al., 2023). Therefore, if Brazil
does not move forward and adapt its stance in light of this scenario, improving the
country’s educational development will become increasingly challenging.

Regarding the use of ChatGPT, an Al of growing prominence, this study indicates
that medical students use the tool to understand complex concepts and solve problems.
In line with the views of Breeding et al. (2023) and Lamattina (2023), ChatGPT facilitates
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active and personalized learning through intelligent support and real-time feedback,
improving students’ time management and study efficiency.

Nevertheless, traditional methods are often constrained by rigid curricula and a
lack of interactivity, with a predominance of lecture-based classes and the transmission
of pre-packaged content. These conventional approaches, centered on the unidirectional
dissemination of knowledge, may contribute to student passivity, limiting active
participation in the learning process (Souza; Iglesias; Pazin-Filho, 2014). Similarly, when
ChatGPT is used in a merely contemplative manner, there is a risk that students will
replicate the behavioral patterns of traditional approaches, marked by a passive stance. As
a result, critical analysis, reflection, and clinical reasoning skills may be neglected, rather
than fostering autonomy and independent thinking.

Students’ perceptions of Al, ChatGPT and its applicability in teaching

Although students’ resistance to active learning methodologies is widely recognized
(Bressan et al., 2021), the findings of this study show that the disciplines most suitable
for the use of ChatGPT are those that employ such methodologies to integrate theoretical
knowledge with clinical practice. In this context, medical students believe that the frequent
use of ChatGPT by instructors could assist in clarifying doubts, solving clinical cases, and
stimulating clinical reasoning.

Considering the role of professors in guiding their students toward the critical and
constructive use of Al, it is believed that the risks of dependency could be mitigated, thereby
maximizing educational benefits, reducing student passivity, and preventing plagiarism.
According to a study published in the International Journal of Educational Technology
in Higher Education, the inappropriate use of ChatGPT is associated with higher levels of
procrastination, memory loss, and a negative impact on academic performance (Abbas;
Jam; Khan, 2024).

The greatest challenge lies in incorporating innovative technologies to meet
educational demands while ensuring adoption by both students and faculty. Consistent
with the findings of Souza, Iglesias & Pazin-Filho (2014), this discussion highlights the
relevance of Education 4.0, which advocates for the integration of technology with
pedagogical practices that foster interaction and active student engagement (Lamattina,
2023). This approach represents meaningful progress in the quality of training for future
healthcare professionals, who often face a substantial volume of complex study materials
throughout their academic journey.

Since medical school faculty members, who are also practicing physicians, tend to
prioritize the enhancement of their technical skills over pedagogical development, their limited
engagement with Al may be attributed to a lack of familiarity with integrating technology
into education. In this regard, Costa (2010) underscores the need for medical educators to
strengthen their pedagogical training to effectively bridge theory and clinical practice.

Other concerns, such as the potential replacement of the teacher’s role and the lack
of institutional support, also hinder the use of technology. Teacher training is essential to
ensure that digital technologies are effectively integrated, preparing both educators and
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students for an increasingly digital world (Oliveira et al., 2023). In the case of ChatGPT,
it should be used as a complementary teaching tool rather than as a substitute for the
educator, whose role is to guide students in the research and critical analysis of information
(Loiola et al., 2024). The lack of interaction with the platform reflects a neglect of efforts
to transform teaching and learning into a more efficient and engaging process for all
parties involved.

Limitations and ethical challenges of using ChatGPT in medical education

To ensure that ChatGPT is effective in the educational context, it is essential that
users know how to formulate prompts in a precise and structured manner (Dal Sasso et
al., 2024). In addition to guiding the system toward the desired type of information, these
prompts also directly influence the quality and usefulness of the responses generated.
Therefore, the ability to craft effective prompts goes beyond mere technical interaction
with the tool - it also involves a clear understanding of educational objectives and how
Al can enhance the learning process.

From this perspective, the research participants reported a lack of trust in the data
provided by ChatGPT. Both Sallam (2023) and Lo (2023) highlight certain limitations of
the platform, including the risk of academic fraud, privacy concerns, and the retrieval of
incorrect or fabricated information. Despite the tool’s potential, these ethical challenges
cannot be overlooked, as they encompass issues such as copyright, transparency, legal
implications, potential bias, plagiarism, lack of originality, inaccurate content, and limited
knowledge (Sallam, 2023).

Concluding remarks

This study offers relevant contributions to medical education, particularly regarding
the use of Artificial Intelligence tools such as ChatGPT. The findings indicate that, despite
the familiarity and acceptance of Al among medical students, the practical implementation
of ChatGPT still faces challenges — both in terms of faculty adoption and students’ full
trust in the tool.

The study underscores the need to adapt medical curricula to incorporate emerging
technologies like ChatGPT, thereby preparing students for an increasingly digitalized job
market. Although the integration of this tool is promising, it requires enhanced training
for both faculty and students to fully optimize its potential within the teaching and
learning process.

The contributions of this study highlight the potential of ChatGPT as a complementary
resource in the teaching and study of Medicine. The tool can be employed to clarify
doubts, simulate patient interactions, and enrich learning through practical examples,
thereby providing a more dynamic and interactive educational experience. Furthermore,
the collected data indicate that, when used appropriately, Al can enhance students’
understanding of concepts and improve academic performance.
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However, this study presents certain limitations that must be acknowledged.
Firstly, the methodology adopted was quantitative in nature, relying on structured
questionnaires, which may not fully capture the complexity of students’ perceptions
and experiences. Secondly, the sample consisted solely of students from the Regional
University of Blumenau, located in a specific region of Brazil. As such, the findings
cannot be generalized to other institutions or regions within the country or globally.
Additionally, the analysis was limited to students’ perceptions, without incorporating an
objective evaluation of ChatGPT’s impact on academic performance.

To expand the discussion and validate the findings of this study, further research
employing different methodological approaches is recommended. Qualitative studies, such
as interviews and focus groups, are suggested to gain a deeper understanding of students’
and faculty members’ experiences and perceptions regarding the use of ChatGPT. In this
way, comparative studies across different institutions and regions of Brazil may provide
a more comprehensive view of the tool’s applicability and effectiveness in medical
education. Additional research could also explore the impact of ChatGPT in other areas
of health education, thereby broadening the knowledge base concerning the use of Al in
higher education.

The implementation of innovations in the medical field - such as those proposed
in this study - has the potential to maximize the benefits of technology in education and
prepare students for an increasingly digital and complex work environment. Thus, the
path toward effective Al integration in education requires a commitment to pedagogical
training and digital ethics. Striking a balance between these elements is essential to ensure
that human skills are preserved in medical training, thereby fostering the development of
empathetic professionals with clinical reasoning - qualities indispensable to comprehensive
patient care.

References

ABBAS, Muhammad; JAM, Farooq Ahmed; KHAN, Tariq Igbal. Is it harmful or helpful? Examining the
causes and consequences of generative Al usage among university students. International Journal of
Educational Technology in Higher Education, Berlim, v. 21, n. 10, 2024,

AMRI, Muhammad Miftahul; HISAN, Urfa Khairatun. Incorporating Al tools into medical education: harnessing
the benefits of ChatGPT and Dall-E. Journal of Novel Engineering Science and Technology, Indonesia,
V.2,n.2,p. 34-39, 2023.

BARBOSA, Lucia Martins; PORTES, Luiza Alves Ferreira. A Inteligéncia Artificial. Revista Tecnologia
Educacional, Rio de Janeiro, n. 236, p. 16- 27, 2023.

BRASIL. Conselho Nacional de Saude. Resolucao n. 466, de 12 de dezembro de 2012, Brasilia, DF: CNS,
2012. Disponivel em: https://conselho.saude.gov.br/resolucoes/2012/Reso466.pdf Acesso em: 26 ago. 2023,

BREEDING, Tessa et al. The utilization of ChatGPT in reshaping future medical education and learning
perspectives: A curse or a blessing? American Surgeon, Atlanta, v. 9, n. 4, p. 560-566, 2023.

Educ. Pesqui., Sdo Paulo, v. 51, 8288875, 2025. 14


https://creativecommons.org/licenses/by/4.0/deed.pt-br

Use of ChatGPT as a study and teaching complementary tool in the medical course

BRESSAN, Mariana Aparecida et al. Metodologias ativas no ensino de Sadde: devemos considerar o ponto
de vista dos alunos? Revista Docéncia do Ensino Superior, Belo Horizonte, v. 11, p. 1-20, 2021.

CHEGG.ORG. Global student survey 2023: a survey of the lives, hopes and concerns of
undergraduate students across 15 countries as they enter the age of Al. Sdo Francisco: Chegg,
2023. Disponivel em: https://8dfb1bf9-2f43-45af-abce-287709157e2¢.usrfiles.com/ugd/8dfb1b_
£9bad0aef091478397e6a9ff96651f6d.pdf. Acesso em: 28 maio 2024,

COSTA, Nilce Maria da Silva Campos. Formagao pedagdgica de professores de medicina. Revista Latino-
Americana de Enfermagem, Ribeirdo Preto, v. 18, n. 1, p. 1-7, 2010.

DAL SASSO, Grace Terezinha Marcon et al. Contribuicdo potencial de aplicacdo do ChatGPT® na
aprendizagem do choque séptico em terapia intensiva. Texto & Contexto — Enfermagem, Floriandpolis,
v. 33, 820230184, 2024,

HOSSEINI, Mohammad et al. An exploratory survey about using ChatGPT in education, healthcare, and
research. Plos One, California, v. 18, n. 10, e0292216, 2023.

LAMATTINA, Alexandre de Aratjo. Educacéo 4.0: transformando o ensino na era digital. Formiga:
Union, 2023.

LO, Chung Kwan. What Is the impact of ChatGPT on education? A rapid review of the literature. Education
Sciences, Basel, v. 13, n. 4, p. 410, 2023.

LOBO, Luiz Carlos. Inteligéncia Artificial e Medicina. Revista Brasileira de Educacéo Médica, Brasilia, DF,
v.41,n.2,2017.

LOIOLA, Alba et al. Preciséo e confiabilidade do ChatGPT na percepcéo de estudantes da graduagéo EaD.
EaD em Foco, Rio de Janeiro, v. 14,n. 1, e2111, 2024,

MARCONI, Marina de Andrade; LAKATOS, Eva Maria. Fundamentos de metodologia cientifica. 8. ed.
Séo Paulo: Atlas, 2017.

OLIVEIRA, Jodo Victor Nunes et al. Elaboracao de projetos de pesquisa com auxilio do ChatGPT: um estudo
com licenciandos de matematica. Reamec — Rede Amazonica de Educacdo em Ciéncias e Matematica,
Cuiaba, v. 11, n. 1, 2023.

PASSERO, Guilherme; ENGSTER, Nélia Elaine Wahlbrink; DAZZI, Rudimar Luis Scaranto. Uma revisao sobre
0 uso das TICs na educacéo da Geragéo Z. Revista Novas Tecnologias na Educacéo, Porto Alegre, v. 14,
n. 2, 2016.

SOUZA, Cacilda da Silva; IGLESIAS, Alessandro Giraldes; PAZIN-FILHO, Antonio. Estratégias inovadoras para
métodos de ensino tradicionais — aspectos gerais. Medicina, Ribeirdo Preto, v. 47, n. 3, p. 284-292, 2014.

Educ. Pesqui., Séo Paulo, v. 51, €288875, 2025. 15


https://creativecommons.org/licenses/by/4.0/deed.pt-br

Marcelle Ribeiro De CARVALHO; Marilia Eduarda GRECO; Daniela Maysa de SOUZA @

SALLAM, Malik. ChatGPT utility in healthcare education, research, and practice: systematic review on the
promising perspectives and valid concerns. Healthcare, Basel, v. 11, n. 8, p. 887, 2023.

VICARI, Rosa Maria. Tendéncias em inteligéncia artificial na educacgao no periodo de 2017 a 2030:
sumario executivo. Brasilia, DF: Senai, 2018. Disponivel em: https://www?.fiescnet.com.br/web/uploads/
recursos/d1dbf03635¢1ad8ad3607190f17¢9a19.pdf. Acesso em: 7 ago. 2023.

VIEIRA, Leticia; RICCI, Maike. A educag@o em tempos de pandemia: solugdes emergenciais pelo mundo.
Observatdrio do Ensino Médio em Santa Catarina (OEMSC), Floriandpolis, 2020. Disponivel em: https://
www.udesc.br/arquivos/udesc/id_cpmenu/7432/EDITORIAL_DE_ABRIL___Let_cia_Vieira_e_Maike_
Ricci_final_15882101662453_7432.pdf. Acesso em: 6 jul. 2023.

WHO. World Health Organization. Ethics and governance of artificial intelligence for health:
WHO guidance. World Health Organization, 2021. Disponivel em: https://www.who.int/publications/i/
item/9789240029200. Acesso em: 5 jun. 2024,

WONG, Rebecca Shin-Yee; MING, Long Chiau; RAJA ALI, Raja Affendi. The intersection of ChatGPT, clinical
medicine, and medical education. JMIR Medical Education, Toronto, v. 9, n. 1, 2023.

Received on July 26, 2024
Reviewed on October 07, 2024

Approved on November 12, 2024
Editor: Prof. Dr. Roni Cleber Dias de Menezes.

Marcelle Ribeiro de Carvalho é graduanda em medicina na Fundagéo Universidade Regional
de Blumenau (FURB).

Marilia Eduarda Greco é graduanda em medicina na Fundacdo Universidade Regional de
Blumenau (FURB).

Daniela Maysa de Souza é docente do Departamento de Medicina da Universidade Regional
de Blumenau (FURB). Graduada em enfermagem pela Universidade do Vale do Itajai (Univali).
Doutora e mestre em enfermagem pela Universidade Federal de Santa Catarina (UFSC). Linha
de pesquisa: Formacao e desenvolvimento docente na salde e na enfermagem.

Educ. Pesqui., Sdo Paulo, v. 51, 8288875, 2025. 16


https://creativecommons.org/licenses/by/4.0/deed.pt-br
https://www.who.int/publications/i/item/9789240029200
https://www.who.int/publications/i/item/9789240029200

