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Abstract

Background: The integration of artificial intelligence (Al) technologies, such as ChatGPT, in the educational landscape has
the potential to enhance the learning experience of medical informatics students and prepare them for using Al in professional
settings. The incorporation of Al in classes aims to develop critical thinking by encouraging students to interact with ChatGPT
and critically analyze the responses generated by the chatbot. This approach also helps students develop important skills in the
field of biomedical and health informatics to enhance their interaction with Al tools.

Objective: The aim of the study is to explore the perceptions of students regarding the use of ChatGPT as a learning tool in
their educational context and provide professors with examples of prompts for incorporating ChatGPT into their teaching and
learning activities, thereby enhancing the educational experience for studentsin medical informatics courses.

Methods: This study used amixed methods approach to gain insights from students regarding the use of ChatGPT in education.
To accomplish this, astructured questionnaire was applied to eval uate students’ familiarity with ChatGPT, gaugetheir perceptions
of its use, and understand their attitudes toward its use in academic and learning tasks. Learning outcomes of 2 courses were
analyzed to propose ChatGPT's incorporation in master’s programs in medicine and medical informatics.

Results: The magjority of students expressed satisfaction with the use of ChatGPT in education, finding it beneficial for various
purposes, including generating academic content, brainstorming ideas, and rewriting text. While some participants raised concerns
about potential biases and the need for informed use, the overall perception was positive. Additionally, the study proposed
integrating ChatGPT into 2 specific courses in the master’s programs in medicine and medical informatics. The incorporation of
ChatGPT was envisioned to enhance student learning experiences and assist in project planning, programming code generation,
examination preparation, workflow exploration, and technical interview preparation, thus advancing medical informatics education.
In medical teaching, it will be used as an assistant for simplifying the explanation of concepts and solving complex problems, as
well asfor generating clinical narratives and patient simulators.

Conclusions; The study’s valuable insights into medical faculty students' perspectives and integration proposals for ChatGPT
serve as an informative guide for professors aiming to enhance medical informatics education. The research delves into the
potential of ChatGPT, emphasi zesthe necessity of collaboration in academic environments, identifies subject areaswith discernible
benefits, and underscores its transformative role in fostering innovative and engaging learning experiences. The envisaged
proposals hold promise in empowering future health care professionals to work in the rapidly evolving era of digital health care.
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Introduction

Generative pre-trained transformers have evolved into potent
language models with diverse education applications, including
persondized and problem-based | earning that emphasi zes critical
thinking [1]. They offer achat interface for natural interactions,
which can be valuable in engaging students in educational
discussions. Additionally, these model s can be adjusted to align
with specific educational objectives and generate text
embeddings, enabling tasks such as classification,
recommendations, and similarity analysis. Furthermore, their
accessibility through application programming interfaces (APIS)
opens the door to integrate them into various educational
applications beyond chat interfaces.

Theintegration of these artificial intelligence (Al) technologies,
including ChatGPT, into the educational environment has the
potential to improve the student learning experience [1-6]. By
incorporating ChatGPT into the teaching and learning process
in higher education, students can be supported throughout their
educational journey and develop the necessary skills to
effectively use Al in professiona settings[4,7,8].

Integrating ChatGPT into the field of medical informatics
education could not only enrich the learning experience but also
empower students to apply Al skills, preparing them to tackle
the complex challenges they will encounter in their future
careersin health care[9]. For instance, professionalsin medical
informatics can use Al in developing decision support systems
for diagnosing medical images and predicting patient outcomes
based on data analysis. These applications demonstrate how a
strong foundation in Al, facilitated by ChatGPT, can enhance
the capabilities of future medical informatics professionalsin
delivering quality health care services.

Medical informatics, commonly referred to as biomedical or
health informatics, isan umbrellaterm[10,11] that encompasses
theuse of information and communi cation technologiesin health
care. It is afundamental field of study that caters to a diverse
range of disciplines [12]. The field concentrates on using
biomedical data, information, and knowledge for scientific
inquiry, problem-solving, and decision-making endeavors that
aim to advance care quality and delivery [13]. There is a
growing interest in biomedical and health informatics (BMHI)
education [14] due to the increasing demand for professionals
who can address BMHI issues through the development,
implementation, and evaluation of innovative technological
solutions [15].

The educational requirementsfor BMHI vary depending on the
level of education and career progression, with different
pedagogical approaches needed to provide theoretical
knowledge, practical skills, and amature attitude [16]. Although
medical informatics knowledge is globally applicable and
requires international standards, education in this field is
typicaly localized, with competencies being tailored to the
specific environment in which they will beused [17]. Variations
in educational and health care systems result in differencesin
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BMHI education across countries. Nevertheless, despite this
variability, fundamental similarities can be identified and used
as aframework for recommendations [16,18].

The International Medical Informatics Association (IMIA),
through its educational recommendations, has outlined essential
knowledge domainsfor teaching inthefield of BMHI, including
the domain of computer science, data, and information [19].
Within this domain, thereis a particular emphasis onimparting
studentswith adeep understanding of the fundamental principles
underlying emerging technologies, such as Al [19]. Notably,
themost recent IMIA recommendation signifiesthefirst explicit
inclusion of Al as atopic within a BMHI knowledge domain.
These IMIA recommendations offer a valuable framework for
the development of educational programs, enabling the
integration of essential competencies in medical informatics
into the curricula of undergraduate medicine programs and
master programs in the field, for instance. However, there is
currently a dearth of specific recommendations regarding the
inclusion of Al skillsin the curriculum [9].

Sinceitslaunch, ChatGPT hasignited discussions surrounding
its application in education. Rather than outright banning its
use in universities, this presents an opportune moment to
reassess teaching methodol ogies and examination practicesin
higher education, with the goal of preparing students for the
digital world [2,3,5,7,20,21]. ChatGPT represents the initial
step of a broader trend, and we must adapt to collaborate with
itinstead of opposing its presence[22]. In the education domain,
ChatGPT will be able to offer interactive and personalized
learning experiences, accessible on various devices. It can speed
up routine tasks like assessments, allowing professors more
time for personalized teaching. Furthermore, it can generate
diverse educational content, ensure round-the-clock availability,
assist in language learning, and promote innovative teaching
methods.

Itiscrucial for faculty, professors, and studentsto be cognizant
of both the potential and limitations of ChatGPT while also
addressing ethical concerns [1,4,7,23,24] and ensuring
accessibility in its implementation within academic settings.
Encouraging the integration of ChatGPT in education requires
the formulation of policiesthat promote best practices, nurturing
students’ critical thinking and equipping them with the necessary
skills to effectively use Al tools [4,7,25]. To foster the
development of critical thinking, engaging studentsin activities
that prompt them to verify the accuracy, veracity, and potential
biases of the text generated by ChatGPT is essential [2,26,27].

Building upon the aforementioned discussions and
considerations, this study aims to contribute meaningfully to
the broader objective of integrating Al education within the
field of medical informatics. Recognizing the significant
relevance of ChatGPT as an Al tool to the medical informatics
courses offered in the master's programs in medicine and
medical informatics at the Faculty of Medicine of the University
of Porto (FMUP) in Portugal, this research seeks to address a
proposal for integration of ChatGPT in the educational process.

IMIR Med Educ 2024 | vol. 10| €51151 | p. 2
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL EDUCATION

Thefirst objectiveisto compilethe opinions of studentsenrolled
in all levels of the medical faculty’s programs with the aim of
obtaining a general perception of their perspectives and
experiences regarding the use of ChatGPT as an educational
tool. Furthermore, this study endeavors to provide practical
proposals for professors, offering examples of prompts for
incorporating ChatGPT into their teaching activities, in order
to enhance the educational benefits for students in medical
informatics courses.

Methods

Ethical Consider ations

A structured questionnaire was designed and submitted to the
ethics committee of Faculty of Medicine of the University of
Porto (105/CEFMUP/2023) to ensure ethical considerationsin
conducting this research and obtain approval for data collection.
Students who participated in the questionnaire were explicitly
informed that their participation in the research was entirely
voluntary and were assured of confidentiality and anonymity
regarding their responses.

Participants and Questionnaire

This study used a mixed methods approach involving students
enrolled at al levels of the medical faculty’s programs. The
survey aimed to provideinitial insight into medical informatics
students’ perspectives regarding the use of ChatGPT in teaching.
The exploratory survey served as a preliminary assessment to
outline proposals for incorporating the tool classes.

The questionnaire consisted of a total of 25 questions,
comprising both closed-ended and open-ended formats, which
were electronically distributed to 105 students enrolled in
programs at the FMUP that offer medical informatics courses.
The closed-ended questions aimed to assess the participants
familiarity with ChatGPT, their perception of the technology’s
usein educational contexts, and their attitudestoward using the
application in academic and learning tasks. Participants were
asked to indicate their level of agreement on a Likert scale,
ranging from “strongly agree’ to “strongly disagree,” enabling
nuanced responses.

In parallel, the open-ended questions encouraged participants
to provide comprehensive and detailed feedback, sharing
specific instances of their interactions and experiences with
ChatGPT.
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Data Analysis

The data collected from the questionnaire were analyzed using
descriptive statistical techniques to summarize the quantitative
responses. Thematic analysis was used to identify recurring
themes and patterns in the qualitative responses, providing
deeper insights into the students’ perceptions and suggestions.

Literature Review and Description of CourseL earning
Outcomes

The methodology of this study also involved conducting a
comprehensive literature review to explore the current
publications pertaining to the implementation of Al in higher
education settings. Specifically, the focus was on examining
the integration of ChatGPT within the context of teaching
medical informatics and assessing its alignment with
international recommendations for effective pedagogy in this
domain.

To assess the potential benefits of incorporating ChatGPT into
educational practices, the study describesthelearning outcomes
of 2 proposed courses, carefully designed based on the
competencies and skills expected of medical informatics
students. The authors of thisresearch, along with other esteemed
members of the faculty, collaboratively deliberated on the
proposals for using ChatGPT, aming to optimize its
functionalities both in master’'s programs in medicine and
medical informatics.

In addition, it is expected to exemplify specific prompts to be
used by students and professors to maximize thetool’s potential
to facilitate learning experiences. These prompts are carefully
designed to engage students in critica thinking,
problem-solving, and knowledge exploration while also aiding
professors in delivering exemplary instruction.

Results

Questionnaire

In July 2023, the questionnaire was distributed to the students
through their institutional email addresses. Out of the recipients,
a noteworthy 25 university students actively participated by
responding to the survey, resulting in a response rate of
approximately 24%. The majority of respondents identified as
male, accounting for 56% (n=14) of the total sample, with an
average age of 35.2 (SD 8.6) years. Table 1 provides a concise
summary of the key demographic characteristics of the
participating students.
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Table 1. Characteristics of the participants (N=25).
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Characteristics Values
Sex, n (%)
Female 11 (44)
Male 14 (56)
Age (years)
20-25, n (%) 2(8)
26-30, n (%) 6 (24)
31-35, n (%) 8(32)
>35, n (%) 9(36)
Mean (SD) 35.2(8.6)

Regarding the use of ChatGPT (Table 2), 52% (n=13) of the
students indicated that they had their initial encounter with the
chatbot during the second semester of 2022. Among them, a
considerable proportion (n=4, 16%) reported using it on adaily
basis, while the mgjority (several times during the week) found
it to be a frequent resource. Impressively, 92% (n=23) of the
students conveyed their satisfaction with the responses generated
by ChatGPT, with 48% (n=12) expressing a high level of

https://mededu.jmir.org/2024/1/e51151
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reliance on its answers and offering strong endorsements of its
implementation among their peers. Nevertheless, a subset of
participants (n=5, 20%) disclosed that they rarely placetrust in
the responses provided by the system. Furthermore, 96% (n=24)
of the participants asserted that the tool comprehends the
contextual intricacies of questions well. However, they noted
that occasionally, to obtain the desired response, it becomes
necessary to reformulate the query.
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Table 2. Answers to questionnaire questions about the use of ChatGPT by medical faculty students (N=25).

Question and answers Respondents, n (%)

Do you usually talk to your colleagues about ChatGPT?

Ever 11 (44)
Occasionally 13 (52)
Often 1(4)
When did you first use ChatGPT?

Between March and April 2023 4(16)
Between January and February 2023 7(28)
Between July and December 2022 13 (52)
Between January and June 2022 0(0)
In 2021 1(4)

Do you use ChatGPT regularly?

Yes every day 4(16)
Yes, several times aweek 13 (52)
| useit from time to time 8(32)

How satisfied are you with ChatGPT’s responses?

Very satisfied 5 (20)
Satisfied 18(72)
| have aneutral position on this 2(8)

Do you trust the information provided by ChatGPT?

Most of the time 12 (48)

Sometimes 8(32)

Rarely 5(20)
Does ChatGPT understand the context of your questions well?

Very good 7(28)

Good 17 (68)

No opinion 1(4)

When using ChatGPT, do you have to rephrase questionsto get the answer s you want?

Rarely 7(28)
Sometimes 17 (68)
Often 1(4)

Would you recommend ChatGPT to your colleagues?

Definitely 18 (72)
Probably 5(20)

| am not sure 1(4)
Probably not 1(4)

Concerning attitudes toward the use of ChatGPT for learning educationa endeavors. Nevertheless, it is noteworthy that 8%
and academic purposes (Table 3), a mgority of students (n=2) of the participants held a dissenting perspective and are
demonstrated openness to adopting this form of chatbot and resolutely against its use in academic activities.

express intentions to incorporate it regularly into their
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Table 3. Attitudes toward using ChatGPT for learning and academic tasks.
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Statement and Likert scale

Respondents, n (%)

I think using atool like ChatGPT would be a good idea to support learning
Strongly agree
Agree
Neither agree nor disagree
I will start using ChatGPT to support learning and completing academic tasks
Strongly agree
Agree
Neither agree nor disagree
Disagree
I will ask my colleagues about ChatGPT and how they useit
Strongly agree
Agree
Neither agree nor disagree
| intend to create the habit of using ChatGPT to support learning and carry out my academic work
Strongly agree
Agree
Neither agree nor disagree
Disagree
I will use ChatGPT or other similar chatbots whenever the opportunity arises
Strongly agree
Agree
Neither agree nor disagree
Disagree
| have a bad feeling about ChatGPT and artificial intelligencein general
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
In my opinion, the use of ChatGPT or similar chatbots for academic tasks should not be allowed
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree

13 (52)
8(32)
4(16)

8(32)
9 (36)
7(28)
1(4)

7(28)
8(32)
10 (40)

6 (24)
12 (48)
5 (20)
2(8)

9 (36)
11 (44)
3(12)
2(8)

2(8)
1(4)
8(32)
10 (40)
4(16)

1(4)
1(4)
5(20)
6 (24)
12 (48)

Regarding the perceptions of ChatGPT as an academic support  overwhelming majority strongly agree that its implementation
tool (Table 4), asignificant proportion (n=18, 72%) of students  streamlines the execution of tasks, promoting efficiency within

concur with the notion that the ChatGPT tool has the potential  the academic context.
to enhance and facilitate learning experiences. Furthermore, an
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Table 4. Perceptions of ChatGPT as an academic support tool.
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Statement and Likert scale

Respondents, n (%)

Using ChatGPT improveslearning
Strongly agree
Agree
Neither agree nor disagree
Disagree
Using the ChatGPT can make learning tasks easier to complete
Strongly agree
Agree
Neither agree nor disagree
| find ChatGPT a very useful tool to support learning
Strongly agree
Agree
Neither agree nor disagree
Using ChatGPT can increase my productivity as a student
Strongly agree
Agree
Neither agree nor disagree
Using ChatGPT allows meto complete tasks faster
Strongly agree
Agree
Neither agree nor disagree

12 (48)
6 (24)
6 (24)
1(4)

12 (48)
10 (40)
3(12)

15 (60)
7(28)
3(12)

16 (64)
6 (24)
3(12)

19 (76)
4(16)
2(8)

In terms of the use of ChatGPT or other Al bots in the future,
the majority of responses indicate that participants find it
extremely useful, especially for medical writers who are not
proficient in English, asit aids in restructuring and correcting
texts. Some believe that the adoption of these tools will be
inevitable and increasingly common, both in academic and
professional contexts, resulting in enhanced process efficiency.
However, there are also ethical concerns and apprehensions
regarding the potential impact on the employability of
programming professionals. Moreover, participants emphasize
theimportance of informed use, understand the limitations, and
use these tools intelligently and as complementary to specific
obj ectives. Some express caution, recognizing that although the
tools have advantages, they do not create anything new but
rather help organize thoughts and facilitate a Dbetter
understanding of concepts.

The responses reveal diverse opinions on the benefits and
drawbacks of using Al bots like ChatGPT in education. Some
students highlight the capacity to customize responsesto specific
guestions without worrying about boring the instructor and
speeding up repetitive tasks, envisioning its potential to

https://mededu.jmir.org/2024/1/e51151

revolutionize the educational landscape. However, there are
concerns about the long-term effects and the need for caution.
The Al’s biases and limitations are seen as potentially harmful
to knowledge, and there are worries about the credibility of
sources used and proper attribution of creditsand bibliographic
referencing.

While someview it asavaluabletutor or assistant that isalways
available, others caution against its potential to promote laziness,
particularly in written work, which may discourage the
development of quality writing skills. Nevertheless, the quick
response time for academic tasks is regarded as an advantage
by some, with no apparent disadvantages seen. The major
concernistherisk of abiasin thinking, whereby Al-generated
ideas or responses could influence one's own thought process,
potentially inhibiting critical thinking. Despitethis, many believe
that ChatGPT can be a useful aid in executing certain tasks, as
it does not create content but rather assists in the development
and enhancement of ideas. Thelist of suggestionsfrom medical
informatics students on how to use ChatGPT or other Al bots
in education can be seen in Figure 1.
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Figure 1. List of suggestions from medical informatics course students on how to use ChatGPT in education generated with the assistance of artificial

intelligence (Al).

Generate new relevant questions or exercises to enhance creativity and exploration in learning.

Simplify the explanation of complex concepts, answer questions, and clarify doubts.

Implement gaming elements to create engaging and interactive learning experiences.

Support writing for research dissemination and academic publications.

Revise content and simulate examination scenarios.

Debugging in programming and text rephrasing.

Summarize information, create descriptive tables, and

explain differences between concepts.

Use Al bots for academic writing and brainstorming ideas

for assignments and projects.

Supplementary resource for brain processing, enabling
students to focus on higher-order thinking and creative
adaptation of knowledge to the current subject matter.

Integration of ChatGPT

Overview

The analysis of student responses to the questionnaire has
revedled a positive receptiveness and interest in the use of
ChatGPT as an educational tool. Building on these findings,
the next phase of our investigation focused on the proposed
integration of ChatGPT into classroom settings. This section
explores the proposal to incorporate ChatGPT into 2 specific
courses, outlining how prompts developed by professors can
be applied to enhance medical informatics students’ learning
experiences. Additionally, we will address the events held at
thefaculty to discuss and guide the implementation of ChatGPT
in the context of education, emphasizing the collaboration
among professors to foster educational innovation.

Master’s Program in Medicine

The master’s program in medicine at FMUP comprises an
integrated cycle of studies totaling 360 credits, in accordance

https://mededu.jmir.org/2024/1/e51151

with the European Credit Transfer and Accumulation System
(ECTS).

The course chosen for this study’s proposal of implementing
ChatGPT in the master’s program in medicine is “DECIDES
[11: Decision, Data and Digital Health” (4 ECTS), which has
been taught in the fourth year. By the end of this course unit,
medical students are expected (1) to have knowledge and be
ableto discuss key topicsrelated to health information systems
and the integration of scientific evidence in health
decision-making; (2) to proficiently and safely use health
information systems; (3) to critically evaluate health scientific
literature, particularly regarding health information systems,
health technol ogy assessment, and health decision anaysis; and
(4) to plan and interpret studies on health economic evaluation
and decision analysis.

The course offered in the master’ s program in medicine proposes
the use of ChatGPT in 3 ways (Textbox 1).
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Textbox 1. Three proposed uses of ChatGPT.

Assistant for simplified explanation of concepts

ChatGPT will serve as an assistant to explain complex conceptsin asimplified manner. Medical students will be encouraged to use ChatGPT outside
of the classroom to enhance their understanding of various topics, including blockchain, cloud services, data quality, machine learning, electronic
health records (EHRs), and mobile health. They will be prompted to request explanationsin simplelanguage. Example of prompt: Explain the following
concepts to mein a simple manner, providing examples from the healthcare field, asif | were a 16-year-old: machine learning.

Assistant for addressing complex problems

ChatGPT will aso be used as an assistant to address intricate problems. It will provide support to studentsin tackling challenging scenarios and offer
insights and solutions related to medical informatics and health care. Example of prompt: What risks and benefits has the General Data Protection
Regulation brought to clinical research? For each of the risks, propose a technological solution to mitigate it. Present your findingsin a table format.

Generation of clinical narratives and patient simulators

Thisfeature will enable studentsto simulate realistic patient cases and explore various clinical scenarios, thereby enhancing their ability to effectively
and securely use health information systemswith proficiency. A prompt was created, requesting that ChatGPT read the manual of ahealth information
system used in public hospitalsin Portugal and then generate a clinical case that would allow the professor to practice with the students the use of all

specific functionalities of the system.

In addition to assisting students, ChatGPT will also serve asa
valuable tool for professors. By using the version of ChatGPT
which incorporates plugins, professors can leverage its
capabilities to enhance their teaching methodologies. In
Multimedia Appendix 1, an illustrative scenario of using
ChatGPT is detailed, culminating in the creation of a
comprehensivelesson plan for obstetrics. Thisincludes practical
exercise demonstrations, a data generator for classroom use, a
compilation of clinical cases for educationa purposes, and a
decision tree highlighting the importance of data quality in the
medical field. This setup enhances understanding of ChatGPT's
practical application in medical education, offering innovative
tools for improving teaching and learning.

Master’'s Program in Medical | nformatics

Themaster’s program in medical informatics (MI1M) comprises
120 ECTS. Established 17 years ago at FMUP, MIM recently
earned accreditation from the European Federation for Medical
Informatics in 2022, affirming its high quality and recognition
within thefield.

The MIM'’s course unit proposed in this study to incorporate
ChatGPT during classes in “hedlth information systems and

https://mededu.jmir.org/2024/1/e51151

electronic health records’ (6 ECTS), which is taught in the
second semester of the master’s program.

The main objective of this courseis to equip students with the
necessary knowledge and skills to effectively select, design,
and manage health information systems and EHRS. The course
focuses on developing an understanding of health information
systems, including their development and implementation
processes, functions, historical evolution, the significance of
shared concepts among these systems, barriersin datacollection,
data integration and process integration, change management,
current trends in health information system development, and
the main challenges and considerations related to meaningful
use. By the end of the course, students are expected to have
achieved specific learning outcomes and competenciesin these
aress.

Inthe MIM, the use of ChatGPT offers students aversetile tool
that enhances their learning experience and skill development.
By incorporating ChatGPT, students can explore new
educational possibilities and engage with the technology in
meaningful ways. There are 5 specific applications of ChatGPT
in the course. (Textbox 2).
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Textbox 2. Five specific applications of ChatGPT.

Project planning assistant

ChatGPT will act asan assistant in project planning, providing frameworks, checklists, and real-world examples. Thisaimsto impart project management
skills crucial for the successful development and implementation of health information systems, thereby increasing the likelihood of project success
and reducing system inefficiencies. Example of prompt: We intend to develop an app to monitor asthma patients and their crises, aiding in disease
self-management. What stages should the project go through from conception to commercialization?

Programming code generation

Students will engage in coding exercises facilitated by ChatGPT, aimed to improve their programming skills essential in medical informatics. This
personalized learning experience allows students to work at their own pace, ensuring a deeper understanding of the coding principles and practices.
Example of prompt: Generate the SQL programming code to create the database for the application.

Examination preparation

ChatGPT assists students in preparing for examinations by simulating examination scenarios and providing practice questions. By inputting relevant
course materials and previous examination papers, students can engage with the system to receive responses that aid their understanding of the subject
matter. This feature enables students to refine their knowledge and enhance their examination performance. Instructions for students:

«  Feed the chat with links to pages and PDFs containing the course content and past examinations.

o Ask ChatGPT to generate 10 examination questions. Select the 3 most interesting and well-constructed questions.
e Ask ChatGPT to generate 10 more questions similar to the chosen 3.

«  Discusswith a colleague and select 2 questions each.

o  Ask both respective ChatGPT models for an answer to each of the 2 questions (resulting in 4 answers).

o  Compare the answers and assign arating from O to 10 to each response. Ask ChatGPT to self-evaluate the answers.

Workflow and infor mation exploration

ChatGPT enhances the exploration of intricate workflows and information within medical informatics. By engaging interactively with the system,
students can emulate real-world health care information systems, acquiring hands-on experience in managing and analyzing complex data sets. This
practical engagement deepenstheir comprehension of information flow dynamics and the principles of workflow optimization in a health care context.

Technical interview preparation

Students will prepare for technical questions likely to appear in professional interviews by leveraging ChatGPT to simulate a wide range of possible
questions and scenarios. This not only aimsto enhance their employability by familiarizing them with potential interview questions but also aids them
in articulating their knowledge and skills effectively. As Al and machine learning continue to penetrate various aspects of health care and medical
research, the ability to interact and extract meaningful insights from these systemswill be astrong asset. Hence, studentswill not only leave the course
well-prepared for interviews but al so well-equipped for afuture job market that demands adeptnessin working with intelligent systems like ChatGPT.

Additionally, several practical exercises are planned to further
enhance the learning experience in medical informatics. These

professors in effectively integrating Al tools into the teaching
process. Throughout the course of several months, a series of

include a data privacy challenge—students can be tasked with
identifying potentia vulnerabilitiesin amock EHR system and
proposing solutionsto improve data privacy. Therewill also be
an API integration exercise—students can work on connecting
a health monitoring device to an existing EHR system using
APIs, thereby gaining hands-on experience in system
interoperability. Finaly, there will be a machine learning
mini-project—students are tasked with a ssimplified predictive
modeling challenge, where they need to forecast patient
outcomes using a specified set of features. They will use a
popular programming language and a statistical softwarelibrary
to congtruct and assesstheir models, gaining practical experience
in predictive analytics within a health care setting.

These exercises are designed to not only improve technical
skills but also to cultivate a mindset of problem-solving and
practical application in the realm of medical informatics.

Fostering Collaborative Efforts

As ChatGPT is a recent tool, gaining insights into students
perceptionsregarding itsusein education is essential. Moreover,
it isimperative to foster institutional collaboration to empower

https://mededu.jmir.org/2024/1/e51151

pioneering initiatives unfolded at FMUP, spearheading the
integration of ChatGPT into medical informatics education. The
journey commenced in January 2023, with the introduction of
ChatGPT themein the MIM classes, providing students with a
discussion about the tool’s potential application in the health
care sector. As the momentum grew, a presentation was held
in March 2023, engaging faculty members and researchers in
exploring the practical use of ChatGPT in education.

Building on this foundation, the month of May 2023 witnessed
the event “ ChatGPT: Challenges for Education and Research,”
orchestrated in collaboration with FMUP's ethics committee.
Subsequently, in agrander gathering titled “ ChatGPT: Learning
Models for Higher Education,” diverse faculty members united
from disciplines ranging from engineering and arts to
psychology and sciences. Together with the participation of the
ethics committee chairman and the university’s vice-rector,
professors from several faculties presented proposals for the
incorporation of ChatGPT in classes, paving the way for the
implementation of ChatGPT in the upcoming academic year.

By July 2023, the momentum reached new heights during the
FMUP Summer School, with a captivating workshop focused
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on harnessing ChatGPT’s potential through the design of
improved prompts, ensuring more profound and effective
responses. As we delve into the results of these collaborative
efforts, this section sought to describe notable proposals for
integrating ChatGPT into medical informatics courses, as
presented and discussed at the previously mentioned events.

Discussion

Principal Findings

Building on the proposal to integrate Al into medical programs
to prepare students for their future use of such tools in
professional contexts [5,8,28,29], the implementation of
ChatGPT has emerged as a potentially transformative force in
medical education [30,31], offering support to studentsin their
learning journey [30,32]. The questionnaire administered to
medical faculty students provided valuable insights into their
perspectives and experiences with ChatGPT, shedding light on
their attitudes, preferences, and intentions regarding the
incorporation of Al chatbotsin educational environments. The
participants, with a mean age of approximately 35 (SD 8.6)
years, predominantly comprised master’s and doctoral students,
indicating a higher participation rate from these groups
compared to undergraduate medical students. Engaging in
frequent discussions with peers about ChatGPT, most
participants were introduced to the tool during itsinitial launch
in 2022. Remarkably, a majority of students used ChatGPT
regularly for diverse purposes, including report writing, idea
brainstorming, and text rewriting.

In general, students expressed satisfaction with ChatGPT's
responses, finding them to be reliable and contextualy
comprehensible. They recognized the educational potential of
ChatGPT, highlighting its ability to facilitate the creation of
relevant exercises, enhance writing skills, and foster exploration
of new concepts. Drawing from these valuable insights,
proposals for ChatGPT's integration into the 2 master's
programswere devel oped. Additionally, existing referencesthat
offer a plethora of ideas for ChatGPT’s incorporation into
medical education were also considered, ranging from
personalized learning opportunities [33,34] to problem-based
learning and clinical problem-solving approaches [35].
Moreover, ChatGPT can be harnessed for teaching assistance,
generating case scenarios, and creating educational content such
as summaries, questionnaires, and flashcards [34].

The participants also acknowledged the need for caution in its
application and emphasized the importance of understanding
itslimitations. It isessential to be mindful that Al systems may
engage in “hallucination,” a phenomenon where they fabricate
factsand produce confident-sounding statements and seemingly
legitimate citationsthat are, in reality, fal se, and not necessarily
supported by their training data [2,36,37]. To mitigate such
issues, future implementations of ChatGPT should consider
raising student awareness of the possibility of Al-generated
content and encouraging critical analysisof generated responses.
Although students expressed openness to adopting ChatGPT,
their critical analysis of potential impacts on education should
be taken into consideration by professors when implementing
ChatGPT in the classroom.

https://mededu.jmir.org/2024/1/e51151
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Privacy concerns surrounding student interactionswith ChatGPT
have been acknowledged in prior literature [4,7,24]. It is
imperative that Al be used as an educational aid without the
extraction of sensitive data, adhering to relevant data privacy
regulations. Information acquired during alearner’sinteractions
withthe Al system to acquire knowledge must be shielded from
any inappropriate use [38]. Despite the recent availability of
this tool, specific guidelines regarding anonymity techniques
for ChatGPT’s full integration into our master’s programs and
curriculahave yet to be established within our academic context.
Nevertheless, professors can proactively protect privacy by
refraining from collecting personally identifiable information,
opting for generic pseudonyms over real names, working with
aggregated data, securing data transmission through encryption,
implementing data retention policies with defined timeframes,
restricting accessto authorized personnel, and educating students
on best practicesfor safeguarding their privacy. These measures
collectively ensure adherence to privacy regulations and the
preservation of the confidentiality of student interactions with
ChatGPT.

Building upon the students' recognition of both the potential
and limitations of ChatGPT, it becomes evident that fostering
abalanced approach to Al integration in education is paramount.
It requires a concerted effort to leverage Al’s strengths while
addressing its vulnerabilities. This is where the strategic
organization of faculty events plays a pivota role in shaping
the future landscape of Al-driven education.

In terms of fostering collaboration in the academic environment,
the strategic organization of faculty events scheduled between
March and June 2023 presented a unique opportunity to facilitate
the start of ChatGPT integration in the upcoming academic year.
Facilitating open discussions on the integration of Al in
education, including the use of tools like ChatGPT, is a pivotal
undertaking within the academic realm [3]. It represents a
critical step toward embracing best practices, exploring ethical
considerations, and harnessing the potential of Al to enhance
the educational experience [4]. Such efforts require the active
collaboration and engagement of all stakeholders involved in
educational settings, including professors, researchers, and
experts in the field [4]. By fostering a collective dialogue,
universities can pave the way for the effective and responsible
incorporation of Al technologies into teaching and learning
environments, ultimately benefiting students and shaping the
future of education.

In the field of medical informatics, the development of
skill-based curricula becomes indispensable to meet the
complexities of health care delivery and market demands [39].
Sapci and Sapci [9] have put forth aframework for specialized
Al training in medical and health informatics education, and
our study’s proposals regarding the use of ChatGPT align with
some of the competenciesoutlined in their research. For medical
students, Al competenciesinclude the application of predictive
Al techniques to enhance health care efficiency and the critical
evaluation of Al tools. In the case of medical informatics
students, the competencies encompass the adept application of
suitable machinelearning algorithmsto analyze intricate medical
data, the seamless integration of data analytics into innovative
clinica informatics systems and applications, and the
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formulation of data-related queries to visualize large data sets.
For students pursuing computer science, the focus lies on
devel oping programming languagestail ored to address compl ex
medical challenges[9].

Through the integration of ChatGPT into the master’s program
in medicine, both students and professors will have the
opportunity to harness its diverse functionalities, which play a
pivota role in promoting, for example, an understanding of
complex concepts, effective problem-solving, and creating
realistic medical scenarios. Consequently, the following
applications of ChatGPT have been proposed for
implementation: (1) acting as an assistant for simplified
explanation of concepts, (2) assisting in addressing complex
problems, (3) generating clinical narratives and patient
simulators, and (4) enhancing teaching techniquesfor professors.
These proposed applications hold the potential to augment the
educational experience and knowledge acquisition within the
field of medical informatics by medical students.

Regarding the MIM, the integration of ChatGPT isintended to
offer students learning experiences that promote active
engagement. Students are expected to cultivate essential skills,
enhance problem-solving abilities, and equip themselves for
upcoming challenges in this domain. Therefore, we have
identified five specific ChatGPT applications proposed for the
course: (1) project planning assistant, (2) programming code
generation, (3) examination preparation, (4) workflow and
information exploration, and (5) technical interview preparation.
These proposed applications carry the potential to enrich the
educational journey by empowering students to excel in the
dynamic and evolving field of medical informatics.

Limitations

Thelow number of questionnaire’s responsesis alimitation of
the study. However, it isimportant to highlight that the survey
aimed to provide an initial insight into the perspectives of
medical informatics students at the FMUP regarding the use of
ChatGPT in teaching. The primary purpose of the survey was
exploratory in nature, serving as a preliminary assessment to
inform futureinitiativesrather than a comprehensive study with
a large sample. The other limitation lies in the absence of
practical implementation of the proposed ChatGPT incorporation
in the current academic year. As aresult, the actual impact on
the teaching and learning process remains uncertain, and the
benefits of Al use in medical informatics education require

Magalhdes Araujo & Cruz-Correia

further empirical verification. However, the study provides
valuable groundwork for future exploration and collaboration
in exploring Al’s potential in education. While the ideas
presented hold promise, empirical evaluation in the upcoming
academic termwill beimperative to ascertain their effectiveness
and measure their impact on students' learning experiences.
Further research and assessment will be necessary to determine
the concrete effects and refine the integration strategies. Until
then, the study stands as a stepping stone for stimulating ongoing
dialogue and inspiring future research endeavorsin the dynamic
field of Al-driven education in the teaching of medical
informatics.

Conclusions

The results of the questionnaire suggest that students perceive
ChatGPT asavauabletool for enhancing learning experiences
and academic tasks, athough they aso emphasize the
importance of informed and responsible use. The study’s
findings contribute valuableinsights for professorsin exploring
the integration of Al chatbots like ChatGPT in educational
settings, with a particular focus on its suitability for medical
informatics courses at master’s levels.

Additionally, the study provided a description of the learning
outcomes of the 2 courses proposed for the incorporation of
ChatGPT in the classroom. The collaborative efforts undertaken
during 2023, including workshops and meetings with faculty
members, served as pivota moments that contributed to
optimizing the use of ChatGPT as a powerful educational tool
within the ingtitution. Furthermore, specific subject areas and
topics were identified as prime candidates for benefits through
ChatGPT integration. The alignment of ChatGPT with these
areas demonstrates its potential to increase the quality of
education in the field of medical informatics.

In conclusion, the findings of this study highlight ChatGPT’s
promising role in enhancing medical informatics education by
equipping students and faculty with atransformative Al-driven
approach. The insights gained from this research effort provide
valuable prompt examples for harnessing the power of Al to
create innovative educational experiences in the ever-evolving
landscape of medical informatics. As we move into the era of
Al-driven education, these findings hold significant implications
for future pedagogica approaches, fostering an enriched learning
environment that empowers the next generation of health care
professionalsto operate in the digital age.

Acknowledgments

SMA was supported by the Fundagao para a Ciéncia e a Tecnologia, |P (grant 2023.02980.BD).

Authors Contributions

SMA completed the literature review, data collection, interpretation of results, and writing of the paper. RC-C supervised the
project and developed the proposals for using ChatGPT for both courses. All authors contributed to the final version of the paper.

Conflictsof Interest
None declared.

https://mededu.jmir.org/2024/1/e51151

JMIR Med Educ 2024 | vol. 10| 51151 | p. 12
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL EDUCATION Magalhdes Araujo & Cruz-Correia

Multimedia Appendix 1

Example of using ChatGPT to create alesson plan for medical informatics students.
[PDE File (Adobe PDF File), 1902 KB-Multimedia Appendix 1]
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