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Abstract

Background: Text-generating artificial intelligence (AI) such as ChatGPT offers many opportunities and challenges in
medical education. Acquiring practical skills necessary for using Al in a clinical context is crucial, especially for medical
education.

Objective: This explorative study aimed to investigate the feasibility of integrating ChatGPT into teaching units and to
evaluate the course and the importance of Al-related competencies for medical students. Since a possible application of
ChatGPT in the medical field could be the generation of information for patients, we further investigated how such information
is perceived by students in terms of persuasiveness and quality.

Methods: ChatGPT was integrated into 3 different teaching units of a blended learning course for medical students. Using
a mixed methods approach, quantitative and qualitative data were collected. As baseline data, we assessed students’ character-
istics, including their openness to digital innovation. The students evaluated the integration of ChatGPT into the course and
shared their thoughts regarding the future of text-generating Al in medical education. The course was evaluated based on the
Kirkpatrick Model, with satisfaction, learning progress, and applicable knowledge considered as key assessment levels. In
ChatGPT-integrating teaching units, students evaluated videos featuring information for patients regarding their persuasiveness
on treatment expectations in a self-experience experiment and critically reviewed information for patients written using
ChatGPT 3.5 based on different prompts.

Results: A total of 52 medical students participated in the study. The comprehensive evaluation of the course revealed
elevated levels of satisfaction, learning progress, and applicability specifically in relation to the ChatGPT-integrating teaching
units. Furthermore, all evaluation levels demonstrated an association with each other. Higher openness to digital innovation
was associated with higher satisfaction and, to a lesser extent, with higher applicability. Al-related competencies in other
courses of the medical curriculum were perceived as highly important by medical students. Qualitative analysis highlighted
potential use cases of ChatGPT in teaching and learning. In ChatGPT-integrating teaching units, students rated information
for patients generated using a basic ChatGPT prompt as “moderate” in terms of comprehensibility, patient safety, and the
correct application of communication rules taught during the course. The students’ ratings were considerably improved using
an extended prompt. The same text, however, showed the smallest increase in treatment expectations when compared with
information provided by humans (patient, clinician, and expert) via videos.

Conclusions: This study offers valuable insights into integrating the development of Al competencies into a blended learning
course. Integration of ChatGPT enhanced learning experiences for medical students.
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Introduction

Since its public launch in November 2022, ChatGPT
(OpenAl), as a text-generating artificial intelligence (Al), has
garnered significant attention in academic education overall
and particularly in the field of medical education. Besides
endeavors such as exams in the field of medicine [1,2],
there are many other opportunities to implement ChatGPT
in medical education [3.,4]. However, these opportunities also
have certain challenges such as overreliance, plagiarism, and
privacy concerns [5]. Previous research has suggested the
need for the advancement of knowledge, interpretation, and
application of Al in the context of medical education [6],
thereby underscoring the importance of acquiring practical
skills essential for using Al in one’s future professional
career. The lack of integrating Al into medical education has
been described [7,8]. Up to now, there are, however, few
specific proposals on how to implement text-generating Al
into existing courses. Recent studies exemplify the integration
of ChatGPT primarily as a tool for training communication
skills among medical students [9,10] or as a supporting tool in
problem-based learning scenarios [11].

In our elective course, “Placebo and Nocebo,” which
was offered to medical students at the University of Zurich,
we integrated content generated with ChatGPT into various
teaching units by using different learning scenarios. The
overall aim of this course was to teach medical students
concepts related to the topic of placebo and nocebo.

Within the course, the importance of expectations
regarding medical treatment, as raised by specific infor-
mation and the corresponding impacts on treatment out-
comes, were presented. Methods for phrasing information for
patients concerning medical treatment, including benefits and
potential side effects, was another key topic of this course.
One possible application of ChatGPT in the clinical context
could be to support the writing of information for patients in
order to educate or prepare patients for upcoming treatments
[12,13]. Such information must be clear and safe. Clarity
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includes readability and understandability of the presented
information [14]. With regard to safety, information should
present concerning potential side effects in a correct but
layperson-friendly way, and the positive framing of side
effects is encouraged [15,16].

In this explorative study, we wanted to investigate
how medical students evaluate the integration of ChatGPT
teaching units into the course and their perceived impor-
tance of text-generating Al-related competencies during their
studies. Furthermore, we wanted to explore how personal
characteristics such as sex and openness to digital innova-
tion are related to these outcomes. By using information
for patients written using ChatGPT, we wanted to further
explore how medical students in this course assess the use
of ChatGPT-created content as a source of information for
patients and its respective persuasiveness.

Methods

Procedure

Medical students (third bachelor and first master) were
invited to enrol themselves in the elective course “Placebo
and Nocebo” at the University of Zurich in spring 2023. The
course comprised 28 teaching units (45 min each), 3 of which
integrated ChatGPT. The course was set up as a blended
learning course combining 13 teaching units delivered as
e-learning and 15 teaching units delivered as in-person
lectures. The course description was available to students
before enrollment and indicated that the course would include
a scientific evaluation and that the results would be published.
All interaction with ChatGPT was performed on a personal-
ized teacher’s account (AT) rather than by students due to
data privacy issues.

The teaching units of the course and the corresponding
insights gained into ChatGPT application as well as the data
gathered are summarized in Figure 1.
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Figure 1. Integration of ChatGPT into different teaching units during the “Placebo and Nocebo” course taught at the University of Zurich.
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Baseline and additional data, along with the overall course
evaluation data, were collected via web both before and after
the course.

In the teaching unit “Placebo control condition,” the
students were divided into working groups. They developed a
placebo control condition for a clinical trial using a check-
list in a problem-based learning scenario. Subsequently,
the students presented their results in the plenary. These
results were compared with suggestions from ChatGPT and
discussed in the plenary, emphasizing a critical appraisal of
the ChatGPT-generated solution.

In the teaching unit “Expectations,” the students partici-
pated in an experiment. Through web-based questionnaires,
they were asked about their individual outcome expecta-
tions regarding an acupuncture treatment for headaches. This
specific symptom and treatment were selected due to the
likelihood that students may have familiarity with both. We
created 4 different videos that were 60 to 80 seconds in
length, which were presented sequentially over 4 weeks (1
video per week). The videos were animated voice-overs.
Each video delivered supportive information regarding the
treatment of acute headaches using acupuncture, but different
protagonists and different information were used (expert
opinion, clinician opinion, patient experience, and general
information from the internet). For example, the expert
opinion focused on the evidence, whereas the patient reported
on her own experience. The video transcripts in English are
presented in Multimedia Appendix 1. Directly before and
after each video, the medical students answered 5 questions
regarding their own expectations concerning acupuncture
within the e-learning of the course. This pre-post-measure-
ment provided an opportunity to assess the extent to which
each video impacted the expectations of the students. The
persuasiveness of text written using ChatGPT was compared
with text provided by human beings. The information written
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using ChatGPT 3.5 was labeled as “general information from
the internet.” The same text was used in the subsequent
teaching unit “Information for patients” using the extended
prompt from that unit.

Before the teaching unit “Information for patients,”
students learned and practiced the rules for developing
content intended for patients, along with the criteria used to
review such information [15,16]. During the lecture, students
were divided into 9 groups containing 4 to 6 students each.
They applied these criteria within their groups to review
2 different pieces of information for patients written with
ChatGPT 3.5 using digital whiteboards. Aiming to provide
insight into the importance of prompt quality, the first
information for patients was written with a rather basic
prompt (“Can you please write a patient information about
the effectiveness of acupuncture for tension headaches. The
text should be no longer than 180 words.”), whereas the
second extended prompt included the review criteria (“Can
you please change this text so that it is generally understand-
able for patients? Please formulate statements about effects
and side effects in the sense of positive framing. Also make
sure that patient safety is guaranteed. The text should be no
longer than 180 words”). The students also marked con-
tent in each of the descriptions which they found “problem-
atic” within the information for patients (eg, terminology).
The review decisions and the rationale behind each group’s
choices were discussed in the plenary. The prompts and
corresponding answers written with ChatGPT 3.5 as well as
the content labeled as “problematic” by the groups are shown
in Multimedia Appendix 1.
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Outcomes

Treatment Expectations

During the experiment in the teaching unit “Expectation,”
students’ expectations concerning acupuncture treatment for
headaches were assessed using the Expectation for Treatment
Scale [17] before and after the students watched the informa-
tion provided in the video. The Expectation for Treatment
Scale contains 5 items assessing the individual expectations
regarding the effectiveness of a specific treatment. Total
scores could range from 5 to 20, with higher values indicating
higher expectations concerning acupuncture treatment.

Quality of Information for Patients

During the teaching unit “patient information,” in 9 sub-
groups, students reviewed the quality of information for
patients written with ChatGPT in terms of three criteria:
(1) comprehensibility (lay language), (2) patient safety,
and (3) correct application of communication rules taught
in the course (positive framing). The categories for these
judgments were “Fully met,” “Partly met,” and “Not met.”
Furthermore, the medical students were instructed to mark
unclear, ambiguous, and critical content in the information for
patients.

Evaluation

The integration of ChatGPT into different teaching units
of the course was evaluated based on the Kirkpatrick
Model [18,19], encompassing 3 levels: satisfaction, learn-
ing progress, and application. Ratings were assigned on
a scale ranging from 1 (no agreement) to 6 (full agree-
ment). We built aggregated scores for satisfaction (Cronbach
a=.90), learning progress (Cronbach a=.80), and application
(Cronbach a=.72) with good to excellent internal consistency
based on 4 items per level. The results regarding single items
are reported in Multimedia Appendix 1.

Additional Data

Baseline information of the students (age, sex, and pre-
vious experience with text-generating AI) was collected
anonymously via the web. Openness to digital innovation
was assessed using 4 items that have a similar phrasing
to that used in the NeoFFI (NEO Five Factors Inventory)
for assessing openness to experience [20]. Each item was
assessed on a scale ranging from 1 (no agreement) to 6 (full
agreement). The aggregated score ranged from 1 to 6, and the
four items had excellent internal validity (Cronbach a=.95).
Furthermore, medical students were asked about the potential
of AI in medical education and medicine in general. The
students evaluated the importance of 5 Al competencies in
medical education on a scale ranging from 1 (no agreement)
to 6 (full agreement). Competencies were selected based on
the proposal of Caliskan et al [21]. Additionally, students
shared their thoughts concerning the potential use of text-
generating Al in medical education in response to an open
question.
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Data Analysis

Baseline data are summarized as median and IQR. Data from
the teaching unit “Expectations,” were analyzed using paired
t tests to explore pre-post differences in expectations. The
magnitude of the effect is expressed as mean difference with
the respective 95% CI and as effect size. Data drawn from
the teaching unit “Information for patients,” are described as
counts on group level. Data drawn from the overall evaluation
are presented as median and IQR for the 3 evaluation levels
due to the skewed data distribution. Spearman correlations
between openness and the 3 evaluation levels were calculated
for the total group and stratified by sex. The quantitative
results concerning competencies are reported in a descriptive
way. Quantitative analyses were conducted using IBM SPSS
Statistics (Version 29). All analyses must be considered as
exploratory.

We conducted a thematic analysis of the qualitative data
using MAXQDA Software (release 20.4.2; Verbi) [22]. A
team of 6 researchers created themes based on the answers
provided by the students in 3 subgroups and coded the
answers accordingly. The themes and codings associated
with the subgroups were then harmonized through discus-
sion, rearrangement, and intersubjective validation within the
whole group.

Ethical Considerations

We submitted the study synopsis to the Ethics Committee
of Zurich, Switzerland, and, after review, they stated that
the study did not fall under the regulations of the Human
Research Act of Switzerland (BASEC-Nr. Req-2023-00400).

Results

Study Participants

In total, 52 medical students (19 male and 33 female)
participated in the “Placebo and Nocebo” course. The median
age of the participants was 23 (IQR 22-25) years. Of the 40
students who completed the overall evaluation, 43% (n=17)
of participants reported having never or rarely used text-gen-
erating Al before. A third (14/40, 35%) of participants had
used text-generating Al occasionally before, and 23% (n=9)
participants reported frequent or very frequent previous use of
text-generating Al.

Overall Evaluation

Overall, the integration of ChatGPT into different teach-
ing units of the course was evaluated very positively with
high satisfaction scores (median 5.12, IQR 4.31-5.75), high
perceived learning progress (median 4.37, IQR 3.75-5.25)
due to the course and high applicability of the knowledge
(median 4.75, IQR 4.25-5.25). The results regarding single
items are reported in Multimedia Appendix 1.

The 3 levels of satisfaction, progress, and applicability
were correlated by approximately 0.50 to 0.60, thus indicating
rather strong associations among all 3 learning levels (Table
1). More interestingly, the associations between the overall
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evaluation outcomes and participants’ sex and their openness
to digital innovation are presented in the first 2 lines of Table
1. Sex was not associated with the evaluation outcomes of the
course, but openness was strongly associated with satisfac-
tion and to a lesser extent with applicability. No association
between openness and progress was found.

Since the male sex was associated with higher open-
ness, the associations for females and males were analyzed

Thomae et al

separately. There were no major differences between sex
strata in the association of openness with satisfaction (female
0.500; male 0.652). However, the association of openness
with progress (female: 0.150; male: 0.419) and applicability
(female: 0.317; male: 0.783) differed between sexes. Male
students with high openness also indicated higher learning
progress and a higher applicability of the course content than
female students.

Table 1. Associations of openness, sex, and the evaluation of the course (satisfaction, progress, and application).

Sex Openness Satisfaction Progress Application
Sex?
Spearman correlation 1 0.462 0.037 -0.121 0.073
P value —b 003 82 46 65
Openness
Spearman correlation 0.462 ! 0.483 0.119 0.399
P value 003 — 002 A7 01
Satisfaction
Spearman correlation 0.037 0.483 1 0.585 0.584
P value 82 002 — <.001 <.001
Progress
Spearman correlation -0.121 0.119 0.585 1 0.622
P value 46 47 <.001 — <.001
Application
Spearman correlation 0.073 0.399 0.584 0.622 1
P value .65 01 <.001 <.001 —
2Female sex was coded as 1 and male sex as 2.
bNot applicable.

Potential of Al in Medical Education and
Medicine in General

As shown in Table 2, the perceived importance of Al-related
competencies in other courses of the medical curriculum is
high for the students. Among the suggested competencies, the
assessment of the opportunities and limitations of text-gener-
ating Al received the highest rating, while competencies for
basic understanding of how Al functions received the lowest
rating but are still regarded as important.

Qualitative analysis of the open-ended question revealed
areas in teaching and learning for which students see potential

uses of ChatGPT. The themes identified and example
quotations are shown in Table 3. Furthermore, students
identified other potential uses of ChatGPT, namely, support-
ing clinical practice (eg, the use of ChatGPT in the con-
text of documentation/patient reports, administrative work
and support as a second opinion) and serving as a gen-
eral information source. In addition, students made several
statements regarding their opinions and values, such as the
perceived lack of empathy in ChatGPT and the necessity for
human supervision.

Table 2. Students’ perceived importance® of artificial intelligence (Al)-related competencies in other courses.

Al-related competencies

Median (IQR)

Competencies for assessing the opportunities and limitations of text-generating Al
Competencies for combining text-generating Al with professional knowledge

Competencies for assessing the value of text-generating Al in teaching, care and research

Competencies for the efficient and effective use of text-generating Al in patient care
Competencies pertaining to a basic understanding of how text-generating Al functions

5.0 (5.00-6.00)
5.0 (4.00-5.75)

5.0 (4.00-5.75)

5.0 (4.00-6.00)
4.0 (4.00-5.00)

3Each item was evaluated on a scale ranging from 1 (no agreement) to 6 (full agreement).
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Table 3. Students’ ideas concerning the potential use of ChatGPT to support teaching and learning: Themes and quotations.

Themes Quotations® (representative examples)
General support for teaching and learning o To generate good summaries of the learning material (student 15)
o [Instead of emailing lecturers to clarify ambiguities regarding lecture content, ask ChatGPT
(student 37)
o As exam preparation (student 21)
ChatGPT as a form of writing support o Maybe ChatGPT could be used to optimize one’s own texts (student 13)
o As a form of support, workload relief and the acceleration of processes (student 38)
ChatGPT for patient case simulation o ChatGPT could be used to simulate patients and thus practice what has been learned (student
13
Learning how to use ChatGPT . We) could learn in the context of these courses how we could use ChatGPT optimally for

learning, for research (student 13)
o Assess the possibilities and limitations of such tools in a medical context (student 22)

8These quotations were originally in German and were translated into English by the authors.

Results Regarding Specific Teaching 4). The strongest increase was observed for the video that
Units shared patient experiences, whereas the video containing the

ChatGPT content did not change expectations substantially.
Change in Treatment Expectations by Different Information presented by a clinician or the expert opinion
Information changed expectations moderately.

Expectations regarding treatment showed an increase after
each of the 4 information videos was presented (Table

Table 4. Changes in treatment expectations by information presented as 4 videos (expert, clinician, patient, and ChatGPT).

Expectation, mean difference (95% CI) t test (df) P value Effect size
Expert (n=50) 0.649 (0.102-1.178) 2.391 (49) 021 0.338
Clinician (n=51) 0.941 (0.324-1.558) 3.063 (50) 004 0.429
Patient (n=51) 1431 (0.746-2.116) 4.198 (50) <.001 0.588
ChatGPT (n=49) 0.449 (0.002-0.896) 2.021 (48) 049 0.289
Quality of Information for Patients readability and poor understandability (Multimedia Appendix

1). The information for patients written using ChatGPT using
an extended prompt was reviewed very positively. Only a
minority of the student groups indicated after the review
that the criteria of comprehensibility, safety, and communica-
tion rules were only partly met or not met. The number of
problematic terms identified by the students was much lower
than the number of such terms in the first text.

The students reviewed the information for patients written
using ChatGPT using a basic prompt and judged the text
most often as partially comprehensive, safe, and appropri-
ate in terms of communication rules (Table 5). The stu-
dents identified many terms and phrases that they deemed
problematic for use in information for patients. Reasons
mentioned by students in group discussion included, for
instance, the use of too specific terminology with low

Table 5. Students’ judgments (group decision counts) regarding the information for patients generated using ChatGPT using a basic or an extended
prompt.

Review criteria Basic prompt* Extended promptb

Fully met® Partly met® Not met® Fully met® Partly met® Not met®
Comprehensibility 0 5 3 8 0 1
Safety 1 6 2 8 1 0
Communication rules 1 5 2 7 1 1

#Basic prompt: “Can you please write a patient information about the effectiveness of acupuncture for tension headaches? The text should be no
longer than 180 words.”

bExtended prompt: “Can you please change this text so that it is generally understandable for patients? Please formulate statements about effects and
side effects in the sense of positive framing. Also make sure that patient safety is guaranteed. The text should be no longer than 180 words.”

“Fully met: Rules are applied throughout the whole text; partly met: rules are sometimes applied, but not consistently throughout the whole text; not
met: rules were not applied within the text.
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Discussion

Principal Findings

Our study showed that integrating ChatGPT into medical
courses is feasible, although the majority of the students had
no or only limited experience using ChatGPT. The ChatGPT-
enriched teaching units were highly appreciated by medical
students, and this approach can be used as a stimulating
teaching tool. Text generated using ChatGPT in a persuasion
experiment (ie, information for patients to change treatment
outcome expectations), a practical review exercise focusing
on information for patients, and a problem-based learning
scenario were suitable formats for our teaching units. All
3 formats used in this course were closely related to possi-
ble scenarios that may be relevant for medical students in
their later professional careers. Medical students consider the
acquisition of competencies related to text-generating Al to
be highly important during their studies.

To support constructive learning for the students, the
ChatGPT-enriched scenarios addressed different teaching
strategies, namely, problem-solving, self-experience, and
evaluation. The respective teaching units were embedded into
the framework of the course rather than merely added, as also
suggested by McCoy et al [23]. This goal was achieved by
using ChatGPT directly to revisit or deepen teaching content
drawn from other teaching units of the course. In general, the
integration of ChatGPT in education demonstrated superior-
ity in both evaluation results and knowledge outcomes. The
findings from a medical communication course incorporating
ChatGPT revealed positive student evaluations [24]. Direct
comparisons of dental students’ knowledge after a ChatGPT-
integrated teaching scenario with an Al-free scenario showed
better learning progress [11]. Our course evaluation was
based on the Kirkpatrick Model considering satisfaction,
learning progress, and applicable knowledge as key assess-
ment levels [18,19,25]. Based on the subjective assessment
of the students, the evaluation results show that our approach
can facilitate students’ understanding of the course content
and allow them to explore the possibilities and limitations of
text-generating Al.

Although nearly half of the students had no or only limited
experience using text-generating Al, the evaluation was very
positive. Hence, students’ previous experience with or interest
in innovative technologies does not seem to be a necessary
prerequisite for the introduction of such technologies into
medical teaching. This confirms the findings of Weidener and
Fischer from a survey of medical students across Germany,
Austria, and Switzerland. In this study, less than half of
the students had prior experience with ChatGPT or other
Al-based chat applications but indicated a need for Al in
medical education [7].

For the successful integration of Al into teaching modules,
facilitating and impeding factors among students should be
investigated. Openness to digital innovations might be an
asset to facilitate learning with Al tools. It has been dem-
onstrated in adults in the United States that users’ trust
impacts both the intention to use and the actual use of
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ChatGPT [26]. Here, we showed that students with lower
openness to digital innovation reported less satisfaction and
lower applicability in our evaluations, which may be a result
of their lower motivation to engage in teaching units with
ChatGPT content. Consequently, less open students may also
lack knowledge regarding the limitations of ChatGPT since
they may avoid this technology in general. Sex is another
factor that could lead to different receptions of Al-enriched
courses. Higher use of Al tools in male persons has also
been shown in students from different fields in Germany [27],
possibly reflecting a higher openness to digital innovations.
In our study, we also found similar associations of openness
to digital innovations, progress, and applicability for male
students. However, for female students, other factors beyond
openness might affect progress and applicability.

Our evaluation results showed that the perceived impor-
tance of Al-related competencies for students is rated very
high in general and covers a wide range of different compe-
tencies. The chosen competencies are similar to the categories
of knowledge, interpretation, and application of Al that were
revealed by teaching experts [6]. Some of these competen-
cies were addressed in our teaching units. For example, the
teaching unit “Information for patients,” illustrated the need
to use a meaningful prompt and the importance of choosing
relevant criteria when using ChatGPT to create information
for patients. During the course, the quality of this information
written using ChatGPT has been improved by incorporating
important criteria for the text into the prompt. Students found
information written using the extended prompt to be of higher
quality, providing insights into the importance of prompt
quality for the generated text. Several studies have investi-
gated the application of ChatGPT and other large language
models as tools for providing patient material, yielding
promising results. According to Ayers et al [12], Al-generated
text messages on health-related patient questions in a social
media forum were superior to physician responses as rated
by health care professionals. Tangadulrat et al [28] showed
that both medical students and graduated doctors positively
perceived using ChatGPT for creating patient educational
materials. Patient material readability scores were considera-
bly improved by the large language model as demonstrated
by Rouhi et al [29]. Interestingly, the ChatGPT generated
text using the extended prompt, was found to be the least
persuasive within the expectation experiment. It did not
change students’ expectations regarding a specific treatment
substantially compared with information provided by humans
(especially when compared with a patient statement). As the
information written using ChatGPT was read by an artificial
voice, while the other information was read by humans, the
lower persuasiveness might be due to a lower acceptance of
the artificial voice. A preference for human voices has been
shown in other research [30].

Open-ended questions revealed misleading concepts, such
as the use of text-generating Al to support patient documen-
tation, a potential concern due to data protection issues as
discussed by Eggmann et al [31]. Particularly, to circumvent
problematic applications of text-generating Al in physicians’
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later professional careers, the systematic integration of
Al-related competencies into medical curricula is critical.

Limitations

Our results lack generalizability with respect to the use of
ChatGPT in other learning environments (eg, larger groups).
Furthermore, the results cannot be generalized to the use of
other generative Al (such as image-generating Al).

The evaluation items were based on the Kirkpatrick
Model. However, all items were self-reported. Ideally,
learning progress and application would be assessed with
objective indicators, eg, based on progress tests and perform-
ance evaluations. Learning effects, especially at the level
of application, would be larger if students used ChatGPT
on their own, entering their own prompts rather than using
answers written using ChatGPT based on teachers’ prompts.
However, this scenario would cause problems with students’
data privacy and would be a course on its own.

Thomae et al

Given the predefined structure and learning objectives of
the course, it was unfortunately not possible to explore further
the use of Al in generating information for patients and its
respective change in expectation. Additionally, it would have
been of advantage to reflect these questions not only with
medical students but with patients as actual target groups of
such information.

Conclusions

According to the evaluation of medical students, integration
of ChatGPT into an existing course is highly appreciated
and enhances the learning experience. The development of
Al-related competencies, including the phrasing of meaning-
ful prompts during medical education, was perceived as very
important by these medical students. The ability to criti-
cally appraise Al-generated information is also an important
competency for medical students.

Acknowledgments

We would like to acknowledge Yuqian Yan, Institute for Complementary and Integrative Medicine, University Hospital
Zurich, Switzerland, for her help in the data analysis of the expected results. We would like to acknowledge Manuela Oehler,
Institute for Complementary and Integrative Medicine, University Hospital Zurich, Switzerland, for her work in setting up the
expectation experiment. We would like to express our special thanks to Claudia Canella for her support during the qualitative
analyses. Finally, we are grateful to Casey Murphy for conducting literature update searches and editing the manuscript.

Conflicts of Interest

CMW has active research grants to the University for digital health projects from the German Health Care Innovation
Fund, Newsense Lab GmbH, Krebsforschung Schweiz, and DIZH (Digitalization Initiative of the Zurich Higher Education

Institutions).

JB has an active grant from Krebsforschung Schweiz for a digital health project and has received honoraria for workshops on

digital health.

AVT has received honoraria from the Universititsklinikum Heidelberg for conduction of e-learning workshops by the
Universititsklinikum Heidelberg. She is a member of the Advisory Board of the Zentrum fiir Kompetenzentwicklung Krebs-

Selbsthilfe, University of Freiburg.

Multimedia Appendix 1

Detailed evaluation results and insight into teaching scenarios.
[PDF File (Adobe File), 1317 KB-Multimedia Appendix 1]

References

1.  Gilson A, Safranek CW, Huang T, et al. How does ChatGPT perform on the United States Medical Licensing
Examination (USMLE)? the implications of large language models for medical education and knowledge assessment.
JMIR Med Educ. Feb 8, 2023;9:e45312. [doi: 10.2196/45312] [Medline: 36753318]

2. Kung TH, Cheatham M, Medenilla A, et al. Performance of ChatGPT on USMLE: potential for Al-assisted medical
education using large language models. PLOS Digit Health. Feb 2023;2(2):e0000198. [doi: 10.1371/journal.pdig.

0000198] [Medline: 36812645]

3. Lee H. The rise of ChatGPT: exploring its potential in medical education. Anat Sci Educ. 2024;17(5):926-931. [doi: 10.

1002/ase.2270] [Medline: 36916887]

4. Kasneci E, Sessler K, Kiichemann S, et al. ChatGPT for good? on opportunities and challenges of large language models
for education. Learn Individ Differ. Apr 2023;103:102274. [doi: 10.1016/j.1indif.2023.102274]

5.  Abd-Alrazaq A, AlSaad R, Alhuwail D, et al. Large language models in medical education: opportunities, challenges,
and future directions. JMIR Med Educ. Jun 1, 2023;9:e48291. [doi: 10.2196/48291] [Medline: 37261894]

6.  Weidener L, Fischer M. Artificial intelligence teaching as part of medical education: qualitative analysis of expert
interviews. JMIR Med Educ. Apr 24, 2023;9:e46428. [doi: 10.2196/46428] [Medline: 36946094]

7.  Weidener L, Fischer M. Artificial intelligence in medicine: cross-sectional study among medical students on application,
education, and ethical aspects. JMIR Med Educ. Jan 5, 2024;10:e51247. [doi: 10.2196/51247] [Medline: 38180787

https://mededu.jmir.org/2024/1/e50545

JMIR Med Educ 2024 | vol. 10 | 50545 | p. 8
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=mededu_v10i1e50545_app1.pdf
https://jmir.org/api/download?alt_name=mededu_v10i1e50545_app1.pdf
https://doi.org/10.2196/45312
http://www.ncbi.nlm.nih.gov/pubmed/36753318
https://doi.org/10.1371/journal.pdig.0000198
https://doi.org/10.1371/journal.pdig.0000198
http://www.ncbi.nlm.nih.gov/pubmed/36812645
https://doi.org/10.1002/ase.2270
https://doi.org/10.1002/ase.2270
http://www.ncbi.nlm.nih.gov/pubmed/36916887
https://doi.org/10.1016/j.lindif.2023.102274
https://doi.org/10.2196/48291
http://www.ncbi.nlm.nih.gov/pubmed/37261894
https://doi.org/10.2196/46428
http://www.ncbi.nlm.nih.gov/pubmed/36946094
https://doi.org/10.2196/51247
http://www.ncbi.nlm.nih.gov/pubmed/38180787
https://mededu.jmir.org/2024/1/e50545

JMIR MEDICAL EDUCATION Thomae et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Pinto Dos Santos D, Giese D, Brodehl S, et al. Medical students' attitude towards artificial intelligence: a multicentre
survey. Eur Radiol. Apr 2019;29(4):1640-1646. [doi: 10.1007/s00330-018-5601-1] [Medline: 29980928]

Gray M, Baird A, Sawyer T, et al. Increasing realism and variety of virtual patient dialogues for prenatal counseling
education through a novel application of ChatGPT: exploratory observational study. JMIR Med Educ. Feb 1,
2024;10:e50705. [doi: 10.2196/50705] [Medline: 38300696]

Holderried F, Stegemann-Philipps C, Herschbach L, et al. A generative pretrained transformer (GPT)-powered chatbot as
a simulated patient to practice history taking: prospective, mixed methods study. JMIR Med Educ. Jan 16,
2024;10:e53961. [doi: 10.2196/53961] [Medline: 38227363]

Kavadella A, Dias da Silva MA, Kaklamanos EG, Stamatopoulos V, Giannakopoulos K. Evaluation of ChatGPT's real-
life implementation in undergraduate dental education: mixed methods study. JIMIR Med Educ. Jan 31, 2024;10:e51344.
[doi: 10.2196/51344] [Medline: 38111256]

Ayers JW, Poliak A, Dredze M, et al. Comparing physician and artificial intelligence chatbot responses to patient
questions posted to a public social media forum. JAMA Intern Med. Jun 1, 2023;183(6):589-596. [doi: 10.1001/
jamainternmed.2023.1838] [Medline: 37115527]

Hopkins AM, Logan JM, Kichenadasse G, Sorich MJ. Artificial intelligence chatbots will revolutionize how cancer
patients access information: ChatGPT represents a paradigm-shift. JNCI Cancer Spectr. Mar 1, 2023;7(2):pkad010. [doi:
10.1093/incics/pkad010] [Medline: 36808255]

Jairoun AA, Al-Hemyari SS, Jairoun M, El-Dahiyat F. Readability, accuracy and comprehensibility of patient
information leaflets: the missing pieces to the puzzle of problem-solving related to safety, efficacy and quality of
medication use. Res Social Adm Pharm. Apr 2022;18(4):2557-2558. [doi: 10.1016/j.sapharm.2021.10.005] [Medline:
34711520]

Barnes K, Faasse K, Geers AL, et al. Can positive framing reduce nocebo side effects? current evidence and
recommendation for future research. Front Pharmacol. 2019;10:167. [doi: 10.3389/fphar.2019.00167] [Medline:
30894815]

Wilhelm M, Rief W, Doering BK. Decreasing the burden of side effects through positive message framing: an
experimental proof-of-concept study. Int J Behav Med. Aug 2018;25(4):381-389. [doi: 10.1007/s12529-018-9726-z]
[Medline: 29785686]

Barth J, Kern A, Liithi S, Witt CM. Assessment of patients' expectations: development and validation of the expectation
for treatment scale (ETS). BMJ Open. Jun 17,2019;9(6):026712. [doi: 10.1136/bmjopen-2018-026712] [Medline:
31213446]

Kirkpatrick DL, Kirpatrick JD. Evaluation Training Programs: The Four Levels. 3rd ed. Berret-Koehler Publishers;
2006. URL: https://www .scirp.org/reference/referencespapers?referenceid=2702697 [Accessed 2024-08-14]

Smidt A, Balandin S, Sigafoos J, Reed VA. The Kirkpatrick model: a useful tool for evaluating training outcomes. J
Intellect Dev Disabil. Sep 2009;34(3):266-274. [doi: 10.1080/13668250903093125] [Medline: 19681007]

Costa PT, McCrae RR, Psychological Assessment Resources, Inc. NEO PI/FFI Manual Supplement for Use with the
NEO Personality Inventory and the NEO Five-Factor Inventory. Psychological Assessment Resources; 1989. URL:
https://sjdm.org/dmidi/NEO-FFILhtml [Accessed 2024-08-14]

Caliskan SA, Demir K, Karaca O. Artificial intelligence in medical education curriculum: an e-delphi study for
competencies. PLoS One. 2022;17(7):¢0271872. [doi: 10.1371/journal.pone.0271872] [Medline: 35862401]

Bourgeault I, Dingwall R, De Vries R. The SAGE Handbook of Qualitative Methods in Health Research. SAGE
Publications Ltd; 2010. ISBN: 1473971179

McCoy LG, Nagaraj S, Morgado F, Harish V, Das S, Celi LA. What do medical students actually need to know about
artificial intelligence? NPJ Digit Med. 2020;3:86. [doi: 10.1038/541746-020-0294-7] [Medline: 32577533]

Park J. Medical students' patterns of using ChatGPT as a feedback tool and perceptions of ChatGPT in a leadership and
communication course in Korea: a cross-sectional study. J Educ Eval Health Prof. 2023;20:29. [doi: 10.3352/jechp.2023.
20.29] [Medline: 38096895]

Frye AW, Hemmer PA. Program evaluation models and related theories: AMEE guide no. 67. Med Teach.
2012;34(5):€288-99. [doi: 10.3109/0142159X.2012.668637] [Medline: 22515309]

Choudhury A, Shamszare H. Investigating the impact of user trust on the adoption and use of ChatGPT: survey analysis.
J Med Internet Res. Jun 14, 2023;25:e47184. [doi: 10.2196/47184] [Medline: 37314848]

von Garrel J, Mayer J. Artificial intelligence in studies —use of ChatGPT and Al-based tools among students in
Germany. Humanit Soc Sci Commun. 2023;10(1):799. [doi: 10.1057/s41599-023-02304-7]

Tangadulrat P, Sono S, Tangtrakulwanich B. Using ChatGPT for clinical practice and medical education: cross-sectional
survey of medical students' and physicians' perceptions. IMIR Med Educ. Dec 22, 2023;9:e50658. [doi: 10.2196/50658]
[Medline: 38133908]

https://mededu.jmir.org/2024/1/e50545 JMIR Med Educ 2024 | vol. 10 1 e50545 1 p. 9

(page number not for citation purposes)


https://doi.org/10.1007/s00330-018-5601-1
http://www.ncbi.nlm.nih.gov/pubmed/29980928
https://doi.org/10.2196/50705
http://www.ncbi.nlm.nih.gov/pubmed/38300696
https://doi.org/10.2196/53961
http://www.ncbi.nlm.nih.gov/pubmed/38227363
https://doi.org/10.2196/51344
http://www.ncbi.nlm.nih.gov/pubmed/38111256
https://doi.org/10.1001/jamainternmed.2023.1838
https://doi.org/10.1001/jamainternmed.2023.1838
http://www.ncbi.nlm.nih.gov/pubmed/37115527
https://doi.org/10.1093/jncics/pkad010
http://www.ncbi.nlm.nih.gov/pubmed/36808255
https://doi.org/10.1016/j.sapharm.2021.10.005
http://www.ncbi.nlm.nih.gov/pubmed/34711520
https://doi.org/10.3389/fphar.2019.00167
http://www.ncbi.nlm.nih.gov/pubmed/30894815
https://doi.org/10.1007/s12529-018-9726-z
http://www.ncbi.nlm.nih.gov/pubmed/29785686
https://doi.org/10.1136/bmjopen-2018-026712
http://www.ncbi.nlm.nih.gov/pubmed/31213446
https://www.scirp.org/reference/referencespapers?referenceid=2702697
https://doi.org/10.1080/13668250903093125
http://www.ncbi.nlm.nih.gov/pubmed/19681007
https://sjdm.org/dmidi/NEO-FFI.html
https://doi.org/10.1371/journal.pone.0271872
http://www.ncbi.nlm.nih.gov/pubmed/35862401
https://doi.org/10.1038/s41746-020-0294-7
http://www.ncbi.nlm.nih.gov/pubmed/32577533
https://doi.org/10.3352/jeehp.2023.20.29
https://doi.org/10.3352/jeehp.2023.20.29
http://www.ncbi.nlm.nih.gov/pubmed/38096895
https://doi.org/10.3109/0142159X.2012.668637
http://www.ncbi.nlm.nih.gov/pubmed/22515309
https://doi.org/10.2196/47184
http://www.ncbi.nlm.nih.gov/pubmed/37314848
https://doi.org/10.1057/s41599-023-02304-7
https://doi.org/10.2196/50658
http://www.ncbi.nlm.nih.gov/pubmed/38133908
https://mededu.jmir.org/2024/1/e50545

JMIR MEDICAL EDUCATION Thomae et al

29. Rouhi AD, Ghanem YK, Yolchieva L, et al. Can artificial intelligence improve the readability of patient education
materials on aortic stenosis? a pilot study. Cardiol Ther. Mar 2024;13(1):137-147. [doi: 10.1007/s40119-023-00347-0]
[Medline: 38194058]

30. Kiihne K, Fischer MH, Zhou Y. The human takes it all: humanlike synthesized voices are perceived as less eerie and
more likable. evidence from a subjective ratings study. Front Neurorobot. 2020;14:593732. [doi: 10.3389/fnbot.2020.
593732] [Medline: 33390923]

31. Eggmann F, Weiger R, Zitzmann NU, Blatz MB. Implications of large language models such as ChatGPT for dental
medicine. J Esthet Restor Dent. Oct 2023;35(7):1098-1102. [doi: 10.1111/jerd.13046] [Medline: 37017291]

Abbreviations

Al artificial intelligence
NeoFFI: NEO Five Factors Inventory

Edited by Kaushik Venkatesh; peer-reviewed by Azizollah Arbabisarjou, Carina Klein, Janna Hastings, Juan Arango-Iba-
fiez, Ling Tong, Lingxuan Zhu, Nancy Owens; submitted 24.07.2023; final revised version received 27.02.2024; accepted
04.06.2024; published 22.08.2024

Please cite as:

Thomae AV, Witt CM, Barth J

Integration of ChatGPT Into a Course for Medical Students: Explorative Study on Teaching Scenarios, Students’ Percep-
tion, and Applications

JMIR Med Educ 2024,;10:e50545

URL: https://mededu jmir.org/2024/1/e50545

doi: 10.2196/50545

© Anita V Thomae, Claudia M Witt, Jiirgen Barth. Originally published in JMIR Medical Education (https://mededu.jmir.org),
22.08.2024. This is an open-access article distributed under the terms of the Creative Commons Attribution License (https:/
creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided
the original work, first published in JMIR Medical Education, is properly cited. The complete bibliographic information, a link
to the original publication on https://mededu.jmir.org/, as well as this copyright and license information must be included.

https://mededu.jmir.org/2024/1/e50545 JMIR Med Educ 2024 | vol. 10 1 50545 | p. 10
(page number not for citation purposes)


https://doi.org/10.1007/s40119-023-00347-0
http://www.ncbi.nlm.nih.gov/pubmed/38194058
https://doi.org/10.3389/fnbot.2020.593732
https://doi.org/10.3389/fnbot.2020.593732
http://www.ncbi.nlm.nih.gov/pubmed/33390923
https://doi.org/10.1111/jerd.13046
http://www.ncbi.nlm.nih.gov/pubmed/37017291
https://mededu.jmir.org/2024/1/e50545
https://doi.org/10.2196/50545
https://mededu.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://mededu.jmir.org/
https://mededu.jmir.org/2024/1/e50545

	Integration of ChatGPT Into a Course for Medical Students: Explorative Study on Teaching Scenarios, Students’ Perception, and Applications
	Introduction
	Methods
	Procedure
	Outcomes
	Additional Data
	Data Analysis
	Ethical Considerations

	Results
	Study Participants
	Overall Evaluation
	Potential of AI in Medical Education and Medicine in General
	Results Regarding Specific Teaching Units

	Discussion
	Principal Findings
	Limitations
	Conclusions



