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ABSTRACT

The field of education is transforming, with AI playing a key role and ChatGPT emerging as
a significant manifestation of this change. ChatGPT is moving beyond its role as a facilitator and
becoming an active participant in the educational process, leading to a shift from passive to active
learning. ChatGPT offers new opportunities in various fields, including education and medicine.
This study is a literature review presenting the implications of ChatGPT’s utilization in health-
care education and teachers’ education that follows the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines to examine the role of ChatGPT in healthcare
education and teachers’ education. The search strategy focused on identifying published scientific
literature from January 1, 2023, to March 5, 2024, about ChatGPT in healthcare education and
also its role in teachers’ education. Ultimately, 35 and 14 articles meeting the eligibility criteria for
each field were included in the review for further analysis and synthesis of findings. The findings
of this study reveal that in both sectors, ChatGPT promotes enhanced accessibility and person-
alization by providing tailored educational resources, supporting curriculum development, and
facilitating information retrieval and idea generation. Additionally, it serves as a valuable tool for
language and organizational support, fostering effective communication and literacy development
among learners. However, common limitations exist, including ChatGPT’s inability to provide
direct explanations or real examples, the risk of misinformation and bias in generated content, and
concerns regarding academic dishonesty and the limitations of evaluation. Furthermore, effec-
tive utilization of ChatGPT requires educators to be familiar with AI technologies, highlighting
the need for ongoing professional development and training. In conclusion, the integration of
ChatGPT in these domains underscores the convergence of innovative technologies in advanc-
ing educational practices. Continued exploration and utilization of ChatGPT hold promise for
further enhancing educational outcomes and fostering continuous improvement in healthcare
and teacher education practices.

Keywords: ChatGPT, Education transformation, Al in education, Healthcare education, Teacher
education, Personalized learning, Critical thinking, Curriculum development
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Introduction

Potasheva et al. (2019), Mhlanga (2023), Baidoo-Anu and Owusu Ansah (2023),
Kalota (2024) argue that technological advances are changing and transforming educa-
tion. Education and technology are interrelated and influence each other. Technology has
enabled changes in education, and education has also influenced technological advances.
Among modern technologies, artificial intelligence stands out as one of the most preva-
lent, successful, and widely used technologies in many sectors, including education and
healthcare.

In the history of artificial intelligence, according to Alier, Garcia-Pefialvo and Camba
(2024), an important milestone was the launch of ChatGPT on November 30, 2022.
ChatGPT is the latest achievement in artificial intelligence technology, which has gained
significant importance in various fields, including education and healthcare. It is worth
noting that ChatGPT was developed by OpenAl, an artificial intelligence company based
in San Francisco, California. As noted by Zhang and Tur. (2022), ChatGPT has received
a lot of attention and gained more than a million subscribers in the first week of 2022.
On November 30, Mamykina et al. (2022) reported that ChatGPT’s advanced capabilities
made it a popular topic on social media and news portals, including Nature and The New
York Times.

In 2023, many researchers around the world devoted their efforts to empirical studies
of ChatGPT (Lingard, 2023; Pavlik, 2023; Bilal, 2023; Ali et al., 2023; Hosseini et al.,
2023; Sakirin and Said, 2023; Zhang and Tur, 2023; et al.). Since ChatGPT is classified
as a text generation tool, the following keywords are found in its conceptual discus-
sion: text writing. This claim is supported by researchers such as Ortiz (2022), Lucy and
Bamman (2021), Kanabar (2023), Tate, Warschauer and Gerjets (2023), who present
ChatGPT as an artificial intelligence tool that generates text in their conceptual dis-
course on ChatGPT. For example, Ortiz (2022) emphasizes that ChatGPT is an artificial
intelligence-based natural language processing system that closely mimics human com-
munication with the end user. According to the author, ChatGPT allows users to answer
questions and provide assistance, such as creating emails, writing essays, generating
software code, and so on.

Lucy and Bamman (2021), Kanabar (2023), Tate et al. (2023) found that ChatGPT
demonstrated exceptional abilities to perform complex tasks such as writing articles, sto-
ries, poems, essays, and summaries. The authors claim that ChatGPT can also edit texts
from different perspectives and even generate and compile computer code. According to
Von Garrel, and Mayer (2023), the new technology can process both textual and visual
input data, including text documents, photos, diagrams, or screenshots.

Other researchers associate ChatGPT with large amounts of data and their processing.
Fitria (2023) notes that OpenAlI technology generates text by analyzing large amounts of
training data and understanding the relationships between them. Rudolph, Tan and Tan
(2023) note that ChatGPT is a pre-trained transformer that generates text that is indis-
tinguishable from human-written text. Lingard (2023) adds that versions of ChatGPT
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(e.g., 3.5 and 4.0) were pre-trained using large amounts of data up to 2021. According to
the author, this allows the system to recognize language patterns and relationships that
are later used to generate conversation text.

Studies in the scientific literature reveal another side of the conceptual discourse
on ChatGPT, in which ChatGPT is described as an Al tool that can initiate a conversa-
tion with a user and answer their questions. These ideas are supported, for example, by
Rudolph et al. (2023), who emphasize that ChatGPT can initiate conversations with users.
This idea is complemented by Roose (2022), who points out that ChatGPT quickly gained
a lot of attention due to its detailed answers and ability to formulate responses in various
fields of knowledge. Kasneci et al. (2023), AlAfnan et al. (2023) note that ChatGPT can
be used as a tool for generating answers to theoretical questions and developing initial
essay ideas. Lingard (2023) adds that when a query is entered into ChatGPT, the input
is analyzed and a response is generated based on knowledge acquired through online
machine learning.

Although human intelligence remains unmatched in terms of adaptability and cre-
ativity, the synergy with artificial intelligence is nevertheless promising, especially in
the field of healthcare, where artificial intelligence can improve personalized medicine
and diagnostics, as stated by Johnson et al. (2021). Paranjape et al. (2019) add that AI
chatbots, such as ChatGPT, could simplify healthcare education in the field of education,
but evidence-based limitations and risks should be carefully considered. Opara, Mfon-
Ette, and Aduke (2023) argue that the integration of ChatGPT into educational processes
is not limited to healthcare education. According to the authors, it changes the roles of all
participants, especially educators. Although Al ensures efficiency, personalization, and
optimization of activities, Sun and Hoelscher (2023) argue that it is necessary to recog-
nize the irreplaceable human qualities of teachers, including adaptability and flexibility.

It is clear that teachers remain the most important part of the education system today,
as they provide subtle understanding, empathy, and mentorship that AI cannot replicate
(Sun and Hoelscher, 2023). However, as Opara, Mfon-Ette, and Aduke (2023) point out,
the synergy between Al and teachers is a promising way to improve educational out-
comes. ChatGPT, as an artificial intelligence tool, can significantly improve teachers’
skills (Sun and Hoelscher, 2023).

As Opara, Mfon-Ette, and Aduke (2023) point out, it can be a writing assistant, helping
to rephrase text, develop concepts, and summarize information. Furthermore, according
to Sun and Hoelscher (2023), ChatGPT can monitor student learning progress, identify
gaps, and address individual needs from early childhood to various stages of learning.
Sun and Hoelscher (2023) note that by integrating ChatGPT into their practice, teachers
can leverage its potential to optimize teaching strategies, increase student engagement,
and personalize the learning experience. According to the authors, this collaborative
approach allows for the advantages of both AT and human resources to be leveraged,
resulting in more effective learning outcomes.

Opara, Mfon-Ette, and Aduke (2023) point out that the role of ChatGPT in teacher
training is not to replace traditional teaching methods, but to complement and enhance
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them. By implementing this integration, as Sun and Hoelscher (2023) add, they can
leverage the power of artificial intelligence to better serve their students and adapt to
the changing educational environment.

After examining the concept of ChatGPT and the main advantages of this Al tool,
the risks associated with its use cannot be ignored.

According to researchers such as Trust, Whalen and Mouza (2023), Baidoo-Anu and
Owusu-Ansah (2023), Firaina and Sulisworo (2023), Cabrera, Perer and Hong (2023),
Zhou Liu, Grassini (2023), Bozi¢ and Poola (2023), Kasneci et al. (2023), and other sci-
entists and researchers, ChatGPT users face several dangers: the risk of misinformation
and bias, and the risk of losing academic integrity. Deng and Lin (2022) add to these state-
ments by emphasizing that the academic community has different reactions to ChatGPT,
which reflects the ongoing discussions about the benefits and risks of advanced artificial
intelligence. Although ChatGPT and similar large language models (LLMs) are known
for their efficiency and accuracy, the authors argue that there are still concerns about bias
in the training data, which leads to factual inaccuracies or “hallucinations”. Sallam et al.
(2023) add that there are concerns about accuracy, ethics, and misinformation in health-
care and academic writing.

Other researchers delve deeper into the negative side of ChatGPT, arguing that its
use raises questions related to “ethics, copyright, transparency and legal issues, bias,
plagiarism, lack of originality, inaccurate content with the risk of hallucinations, limited
knowledge, incorrect citations, cybersecurity issues, and the risk of infodemics” (Sallam
2023).

Rudolph et al. (2023) called ChatGPT a «bullshit spewer,” while Arif, Munaf and
Ul-Haque (2023) argues that ChatGPT lacks critical thinking, requiring human interven-
tion. Wach et al. (2023) also offer several critical comments on Al, particularly ChatGPT,
listing urgent regulatory needs such as poor quality, misinformation, algorithmic bias, job
losses, privacy violations, social manipulation, “erosion of ethics and integrity,” social and
economic inequality, and Al-related “technostress” as causes for concern. Most impor-
tantly, according to Wach et al. (2023), ChatGPT does not understand the questions
asked of it. Deepak (2023) notes that ChatGPT distorts the power relationship between
AT and the user in fundamental and undesirable ways, reducing epistemic transparency
and challenging the traditional search engine paradigm.

Research problem: Although the application of ChatGPT in healthcare and teacher
training is rapidly spreading and gaining recognition and appreciation, there is a lack
of systematic, up-to-date research data that clearly reveals the advantages and risks of
ChatGPT and helps to establish practical limits and recommendations for the responsible
integration of ChatGPT into healthcare studies and teacher training.

The aim of this article is to explore the potential of ChatGPT in the fields of health-
care and teacher training, while acknowledging the limitations of its use in both fields
and the lack of common practice.
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Methodology

Search Strategy regarding ChatGPT and Healthcare Education

The systematic review followed the PRISMA guidelines (Moher et al., 2009) and used
data from reputable databases such as PubMed and Google Scholar. Eligibility crite-
ria included published scientific literature related to ChatGPT in healthcare education,
excluding non-English language publications, irrelevant records and non-academic
sources.

The PubMed/MEDLINE search strategy from 1 January 2023 to 5 March 2024 used
the keyword phrase “ChatGPT” AND “Healthcare education” and yielded 80 results.
Google Scholar using Publish or Perish (version 8), “ChatGPT” and “Healthcare educa-
tion” yielded 200 initial results, focusing on review articles from 2023 to 2024.

Article titles and abstracts were reviewed; duplicates (n = 42) and non-English lan-
guage publications (n = 40) were excluded. Articles on ChatGPT outside the field of health
education and non-academic sources were also excluded (n = 80 and n = 20, respectively).
Full-text access was attempted for the remaining publications (n = 100); 42 articles could
not be accessed in full text and were therefore excluded prior to full-text selection. Of
the 58 full-text articles obtained, 23 were deemed irrelevant. Thus, 35 articles meeting
the inclusion criteria were selected for the review.

Tablel A summary of the main benefits, limitations, and conclusions of the included
research articles regarding the use of Chat GPT in healthcare education

Author Benefits Limitations Conclusions
Thorp (2023) - Content unoriginal, ChatGPT use: aca-
inaccurate, risky demic misconduct.
Kumar (2023)  Enhancing precision, Lacks adherence, ChatGPT boosts aca-
clarity, originality citations, accuracy demic writing
Wang et al. Versatility Hallucination, fraud, Guidelines vital for
(2024) plagiarism ChatGPT integration.
Nisar and High level of precision  Insufficient content for ~ChatGPT: self-learning
Aslam (2023) (context-wise) research purposes potential.
Lund and ChatGPT helps review, Ethics, privacy, bias, Academic advancement,
Wang (2023) analyze, translate. transparency concerns.
Manohar ChatGPT: clear, under- Lacks precision, reliable Risk of misleading
and Prasad standable text. citations. health care practices.
(2023)
Akhter and ChatGPT: relevant Outdated knowledge, =~ ChatGPT can’t replace
Cooper (2023)  introductory summary. citation errors. independent reviews.
Mann (2023) Writing proficiency, Diminished data Integration in scientific,
dataset analysis. quality. medical journals.
Huh (2023) Performance to ChatGPT performed improvement expected,
improve. worse than students.
Khan et al., Personalized learning.  Knowledge cutoff 2021.  Aids in medical fields,
(2023) Human skills crucial.
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Author Benefits Limitations Conclusions
Gilson et al., Grasps context, aids Restricted knowledge =~ USMLE performance,
(2023) group learning. up to 2021 virtual tutor.
Marchandot ChatGPT assists in ilnaccuracies, bias, ChatGPT credited for
etal., (2023) literature reviews, ethics, plagiarism risks. contributions.

Benoit (2023) Fast, flexible, plagia- Inaccurate references.  Medical education,

rism-free text.

patient communication.

Antaki et al., Ophthalmology resi- Image processing Potential in
(2023) dent level. incapacity, bias risk ophthalmology
Hisan and Creates educational Ethics, fraud, cheating  Practical skill
Amri (2023) material impact. assessment.
O’Connor ChatGPT: personalized Plagiarism, bias. Improve nursing
(2023) learning potential. assessments.

Fijacko et al.,

ChatGPT: occasional

Referencing issues,

Self-learning tool for

(2023) accuracy. overly detailed life support exams.
responses.

Kung et al., Aids patient - Unbiased studies

(2023) communication, needed.

Mbakwe etal.,, - Bias risk, lacks Medical education

(2023) reasoning. reassessment

Ahn (2023) Understandable Personalized, clear Explore ChatGPT’s role
interaction. interaction. in CPR education.

Cotton et al.,
(2024)

Plagiarism, integrity
concerns.

Reflect on assessment
tools thoughtfully.

Aljanabi
et al., (2023)

Aids writing, code
generation.

Inaccuracy, math
handling issues.

ChatGPT gaining
scientific interest.

van Dis et al.,
(2023)

Accelerates innovation,
training optimization.

Compromised research

Establish rules for
accountability

De Angelis ChatGPT speeds up Misinformation, fake ~ Balance benefits, risks;

et al., (2023) academic research. research. set ethical guidelines

Chen (2023) Breaks language Ethics, accuracy, cita-  Authors need Al
barriers tion problems. proficiency.

Moons and Van Streamlines data Accuracy concerns, Promises value in

Bulck (2023) collection. knowledge limit to 2021 healthcare.

Cahan and Saves time Shallow insights, lack of ChatGPT sped up

Treutlein (2023) references. editorial writing

D’Amico Offers patients timely,  Inaccuracies, privacy, =~ Neurosurgery leads to

etal., (2023) accurate treatment info ethics, legal concerns Al integration in care.

Shen et al., Generates reports, Hallucination risk, Use ChatGPT

(2023) summarizes records. inaccurate results cautiously

Zielinski et al., Valuable for Incorrect answers, pre- Transparent handle of
(2023) researchers. 2021 knowledge ChatGPT
Polonskyand  Enhances accuracy, IP concerns with finan- Al may be credited as
Rotman (2023) precision. cial gains. an author.

Wang et al., More precise than cur- Inadequate for high-re- A promising research
(2023) rent query methods. call retrieval. tool
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Author Benefits Limitations Conclusions

San- ChatGPT offers suitable Bias risk, expertise ChatGPT adds value,
marchi etal., responses. devaluation, fraud. human ingenuity
(2024) remains vital.
Duong and Democratizes genetic ~ Reproducibility Value expands in
Solomon (2023) information access. concerns. research

Gordijn and - Inaccuracies, copyright LLMs could write
Have (2023) issues. publishable papers.

Search strategy for ChatGPT and teacher education

In accordance with the PRISMA guidelines (Moher et al., 2009), the Emerald Manage-
ment and Google Scholar databases were selected for the systematic review of scientific
literature. One of the reasons for choosing Emerald Management was that it helped to
ensure the selection of high-quality peer-reviewed journals. Meanwhile, Google Scholar
allowed for broader coverage of interdisciplinary sources and faster detection of open
access full-text publications.

It is also important to note that the articles had to be written in English and published
between January 1, 2023, and March 5, 2024. A total of 154 records were identified:
15 scientific articles were selected for the selection process. The selection was carried
out in two stages: (1) Two researchers independently reviewed the titles and abstracts of
the scientific articles, removing duplicates and obviously irrelevant entries. (2) Selection
was based on an evaluation of the entire text of the scientific article according to pre-
agreed criteria (e.g., a clear analysis of the role of ChatGPT in teacher training, empirical
or conceptual analysis, etc.). Only scientific publications that met all of the listed criteria
(preprints, scientific articles) were retained. The suitability of a scientific article for this
publication was decided by consensus between the two researchers, and an additional
team member was involved when necessary. Fifteen scientific publications remained
in the final review. It is also important to note that in 2024, when this publication was
being prepared, 15 scientific publications met the selection criteria, but in the summer
of 2025, one of them was retracted, so this publication presents 14 open access scientific
publications.

Table2 The main strengths, limitations and findings of the included research articles
concerning ChatGPT support for teachers in education

Author Benefits Limitations Conclusions
vanden Berg  Offers accessible lesson - Approach models
and du Plessis  plans. cautiously, evaluate
(2023) limitations.

Zhai (2023) ChatGPT enhances Teachers need Teachers should watch
instructional practices. expertise. for bias

Hong (2023) ChatGPT improves Ethics, professionalism  Teachers urged to adapt
language education. concerns. to tech.

HUMAN, TECHNOLOGIES AND QUALITY OF EDUCATION, 2025 249

C. Manglaras, J. Virbale, J. Pange, L. Rupsiene. The Impact of Chatgpt for Healthcare Education ..



Author Benefits Limitations Conclusions
Montenegro-  Fast, personalized, feed- ChatGPT doesn’t ChatGPT enhances
Rueda et al., back, complex concepts replace learning education, needs
(2023) processes teacher familiarity.

Ausat et al.,
(2023)

Teachers use ChatGPT
for materials, questions,
tests.

Generates text, lacks
detailed explanations,
assessments.

Integration and teacher
training essential.

Trust, Whalen

ChatGPT supports

Misinformation, bias,

Education on ethical

and Mouza teacher tasks. cheating. tool use.

(2023)

Grassini (2023) ChatGPT automates ChatGPT promotes aca- Teacher development
evaluation demic dishonesty vital for AT utilization.

Baidoo-Anu Teachers utilize ChatGPT limitations: ~ Leverage ChatGPT for

and Owusu- ChatGPT for learning.  errors, biases, privacy.  teaching.

Ansah (2023)

Firat (2023) Suggests personalized - Fosters dynamic

learning materials.

learning.

Firaina and
Sulisworo
(2023)

Assists with translation,
and questions.

Verify information with
reliable sources.

Bozi¢ and Poola
(2023)

Creates personalized
student experiences.

ChatGPT may foster
academic dishonesty.

ChatGPT: support, not
replace, teaching.

Lo (2023) Provides personalized  Analyze, validate with ~ ChatGPT optimizes
student experiences. reputable sources. teaching, learning.

Wang et al., Al streamlines edu- Address privacy, cul- Al personalizes

(2023) cation for better ture, language, ethics.  learning, aids assess-

outcomes.

ment, identifies at-risk
students. Chatbots
complement human
educators.

Marengo et al.,
(2024)

Personalized learning,
predictive analytics,
efficient automation,
theoretical foundation,
practical insights.

Potential bias, data
privacy, tech depend-
ency, ethics, impact on
teaching.

AT enhances teach-
ing, learning, needs
research, China, USA
lead research, implica-
tions: policy, pedagogy,
ethics.

Results

Benefits and Concerns Regarding ChatGPT Use in Health Care Education

Thorp (2023) believes that the ChatGPT has transformative potential in healthcare
education, and due to its successful use in examinations such as the the United States

Medical Licensing Examination (USMLE) and concerns about potential abuse leading
to academic dishonesty, there is a need to re-evaluate the assessment tools, as noted by
Cotton, Cotton and Shipway (2023).
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In the ophthalmology exam, Antaki et al. (2023) found that ChatGPT achieves
the level of the average first-year resident, highlighting the importance of critical thinking
questions. In addition, van Dis et al., (2023) found that ChatGPT supports personalised
learning and direct feedback in healthcare training. These ideas are echoed by Benoit
(2023), who notes that recent research also shows that it can effectively create realistic
clinical vignettes.

Kumar (2023), Benoit (2023) point out that although ChatGPT improves communi-
cation skills in healthcare teaching under the guidance of an academic mentor, there are
concerns about copyright issues and inaccuracies in the referencing of generated clinical
vignettes. Furthermore, as Khan et al. (2023) note, its accessibility motivates personal
interaction, encourages independent learning and complements group learning efforts.

Fijacko, Gosak and Stiglic, et al. (2023) consider that limitations in healthcare training
include concerns about the quality of the training dataset, which may lead to biased or
erroneous information, especially when using older data. In addition, Huh (2023) argues
that concerns include limited image processing capabilities, poor performance on certain
topics (e.g., failure of Korean medical students in a parasitology exam) and the risk of
plagiarism.

Advantages and Limitations of ChatGPT in teacher education

The majority of articles in Table 2 discuss both the advantages and limitations of inte-
grating ChatGPT in educational settings. These articles highlight key aspects of ChatGPT’s
support for teachers in the educational process.

1. Immediate Feedback and Assessment. Van den Berg and du Plessis (2023) stress
ChatGPT’s immediate feedback, reducing teacher workload and enhancing teaching
quality. Likewise, Zhai (2023) found ChatGPT effective in handling complex science
assessment tasks, aiding teachers in task design with comprehensive information.

2. Personalized learning experiences. Hong (2023) highlights ChatGPT’s rapid feed-
back, which differs from the delayed feedback provided by teachers, preventing stu-
dents from forgetting previous writings. Zhai (2023) highlights ChatGPT’s applica-
bility to both formative and summative assessment. Wang et al. (2023) emphasize its
ability to accurately identify learning difficulties and monitor progress so that targeted
measures can be taken. Meanwhile, BozZi¢ and Poola (2023) recommend using it for
automatic essay assessment, as it saves time and provides quick feedback.

3. Helps to create questions. Marengo et al., (2024) state that ChatGPT can analyze
students’ writing, provide tailored feedback, and suggest learning materials, saving
teachers time. Ausat and Massang et al., (2023) mention ChatGPT’s use for generating
questions and tasks automatically.

4. Resource Recommendations. Van den Berg and du Plessis (2023) highlight
ChatGPT’s advantage of providing teachers equal access to educational resources.
Bozi¢ and Poola (2023) adds that ChatGPT can recommend tailored learning mate-
rials like articles, videos, and textbooks.
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10.

Curriculum development. ChatGPT is transforming education by helping teachers
plan lessons and create resources. Firat (2023) and van den Berg and du Plessis (2023)
highlight its ability to create structured teaching materials, increasing fairness and
accessibility. Trust, Whalen, and Mouza (2023) note its usefulness in a variety of
teaching tasks, while Kasneci et al. (2023) suggest using it for individualized prac-
tical tasks. Meanwhile, Grassini (2023) highlights its potential to reduce teachers’
workloads.

Information Retrieval and Idea Generation. Trust, Whalen and Mouza (2023) has
demonstrated in a study that ChatGPT, as one of the most advanced Al writing tools,
can fulfill almost any teacher’s writing requests.

Language and Organizational Support. At the semantic level, as Kasneci et al (2023)
elaborate, ChatGPT can be used to highlight possible grammatical inconsistencies
and to suggest adequate and personalised strategies for improvement.

Facilitating Conversations. Firaina and Sulisworo (2023) confirm ChatGPT’s abil-
ity to generate discussion topics and creative writing prompts for students. Grassini
(2023) extends this by proposing its use in group discussions and debates, offering
personalized guidance to learners. Lo (2023) notes ChatGPT’s generation of conver-
sations on common student topics like college life.

Help with text translation. Grassini (2023) highlights ChatGPT’s ability to quickly
translate learning material into multiple languages, enhancing accessibility and cre-
ating a responsive learning environment. Additionally, ChatGPT supports learners
with disabilities by offering services like speech-to-text and text-to-speech.

Quality Reading Materials. Hong (2023) highlights ChatGPT’s integration of teach-
ing materials for efficient lesson preparation. Wang et al. (2023) emphasize its person-
alized tools for language learning, while Lo (2023) underscores its role in curriculum
curation and innovation. Baidoo-Anu andOwusu-Ansah (2024) note its guidance in
personalized learning, and Ausat et al., (2023) mention its natural language process-
ing for understandable texts.

Upon review, several potential limitations of ChatGPT have emerged.

Limited number of explanations and examples. Montenegro-Rueda et al. (2023)
highlight that ChatGPT cannot provide direct explanations or real examples to elu-
cidate concepts, unlike teachers. Ausat, Massang et al., (2023) also note this limita-
tion, emphasizing that ChatGPT cannot offer explanations or examples like human
educators. Additionally, Lo (2023) agrees that ChatGPT-generated content may not
consistently align with teachers’ intended educational objectives.

Risk of misinformation and bias. Concerns about misinformation and bias in
ChatGPT responses emphasize the need for critical evaluation of its content. Trust,
Whalen, Mouza (2023) and Baidoo-Anu and Owusu-Ansah (2023) highlight instances
of misinformation and bias in ChatGPT-generated content, underlining potential
privacy issues. Firaina and Sulisworo (2023) stress the importance of cross-verifying
information from reliable sources.
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3.

Promotion of academic dishonesty. ChatGPT’s access to generated content raises
ethical issues related to academic integrity. Hong (2023) highlights issues of accu-
racy, data contamination, and the risk of plagiarism. Trust, Whalen, Mouza (2023),
Grassini (2023), Bozi¢, and Poola (2023) express concern about the opportunities for
cheating and plagiarism created by ChatGPT.

Limitations of the evaluation. While ChatGPT is excellent at generating text, its
inability to provide nuanced assessments of students’ abilities beyond the existing
data may limit its usefulness in assessing complex skills or understanding.

Lack of familiarity with the AI technologies. Hong (2023) stresses the importance of
teachers being proficient in using AI like ChatGPT. Zhai (2023) emphasizes the need
for teachers to possess professional knowledge to effectively utilize ChatGPT in
teaching.

These limitations highlight the need for careful use of ChatGPT, understanding its

strengths and weaknesses, and combining it with human oversight to address potential
drawbacks.

Common Aspects

This chapter examines commonalities in ChatGPT’s use in healthcare and teacher

education, exploring their shared implications.

1.

Enhanced Accessibility and Personalization. In both healthcare and teacher educa-
tion, ChatGPT improves access to resources and personalizes learning. By tailoring
content to individual needs, it promotes inclusive education. Educators use ChatGPT
to provide targeted support, addressing learners’ specific objectives and challenges.
Support for Curriculum Development and Lesson Planning. ChatGPT aids in cur-
riculum development and lesson planning for both healthcare and teacher education.
Educators use it to create learning materials, develop curriculum frameworks, and
innovate teaching methods. Its ability to generate content aligned with educational
goals streamlines curriculum customization to meet learners’ needs.

Facilitation of Information Retrieval and Idea Generation. Both healthcare pro-
fessionals and teachers leverage ChatGPT for information retrieval and idea gener-
ation. In healthcare education, ChatGPT assists in accessing healthcare literature,
synthesizing research, and formulating practice guidelines. Likewise, teachers use it to
access educational resources, create instructional materials, and brainstorm teaching
strategies, fostering pedagogical innovation.

Language and Organizational Support. ChatGPT provides language and organiza-
tional support in healthcare and teacher education. In healthcare, it aids in drafting
clinical documents, creating patient education materials, and improving communi-
cation skills among professionals. Similarly, teachers use ChatGPT to analyze student
writing, offer language feedback, and enhance organizational coherence in academic
texts, fostering effective communication and literacy development.

Promotion of Critical Thinking and Inquiry Skills. In both healthcare and teacher
education, ChatGPT nurtures critical thinking and inquiry skills. Healthcare students
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use it to dissect case studies, delve into differential diagnoses, and partake in clinical
reasoning, honing problem-solving and diagnostic proficiency. Likewise, teachers
prompt students to assess ChatGPT-generated content critically, distinguishing trust-
worthy information and fostering evidence-based reasoning, thus enhancing their
analytical thinking and research literacy.

Limitations

The current review findings should be interpreted cautiously due to several factors.
Variations in study quality across analyzed articles may restrict the generalizability of
findings. Moreover, focusing exclusively on English articles may introduce language bias,
potentially overlooking pertinent research in other languages. Excluding inaccessible
studies due to data limitations might result in missing relevant information, albeit to
a minimal extent. Furthermore, given the rapidly evolving nature of the field and con-
tinuous growth in research on ChatGPT applications and risks, ongoing reviews and
updated analyses are imperative for comprehensive understanding and assessment.

Future perspectives

van Dis et al. (2023) argue that there is an urgent need to develop guidelines for
the ethical use of ChatGPT in research, which prioritise accountability, integrity, trans-
parency and fairness. Lund and Ting (2023) add to these ideas by noting that further
research is needed to assess the content of Big Language Patterns and the potential
impact on academic and scientific progress, particularly in healthcare settings.

Shen et al., (2023) highlight that the feasibility and appropriateness of employing
AT editors and AT reviewers in writing should be carefully examined in the light of past
shortcomings in editorial and peer review processes. Similarly, O’Connor (2023), is of
the opinion that the balance between emotional support provided by healthcare provid-
ers and the potential effectiveness of Al-based systems needs to be explored in healthcare
settings.

Ahn (2023) argues that further research is needed in healthcare education to assess
the impact of ChatGPT on the quality of educational content, the effectiveness of
assessment tools and the improvement of students’ communication skills. In addition,
Fijacko et al., (2023) argue that attention needs to be paid to exploring the potential of
LLMs to improve personalised learning outcomes through the use of instant feedback.

Conclusions

The integration of ChatGPT in healthcare education and teacher education highlights
the convergence of innovative technologies in advancing learning and professional devel-
opment. By enhancing accessibility, supporting curriculum development, facilitating
information retrieval, providing language assistance, and promoting critical thinking,
ChatGPT serves as a transformative tool in both domains. Moving forward, continued
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exploration and utilization of ChatGPT hold promise for further enhancing educational
outcomes and fostering continuous improvement in healthcare and teacher education
practices.

ACKNOWLEDGEMENTS

This research is co-financed by Greece and the European Union (European Social Fund- ESF) through
the Operational Programme “Human Resources Development, Education and Lifelong Learning 2014—
2020” in the context of the project “ICT in Education: Applications in Natural, Social and Health
Sciences” (MIS 5162213).

REFERENCES

Ahn, C. (2023). Exploring ChatGPT for information of cardiopulmonary resuscitation. Resuscitation, 185,
109729. https://www.resuscitationjournal.com/action/showPdf?pii=S0300-9572%2823%2900042-4

Akhter, H. M., & Cooper, J. S. (2023). Acute pulmonary edema after hyperbaric oxygen treatment:
A case report written with ChatGPT assistance. Cureus, 15(2), e34752. https://www.cureus.com/
articles/136986-acute-pulmonary-edema-after-hyperbaric-oxygen-treatment-a-case-report-
written-with-chatgpt-assistance#!/

Ali, H.,, Akyildiz, S. T., & Said, R. (2023). Impact of ChatGPT on learning motivation: Teachers and
students’ voices. Journal of English Studies in Arabia Felix, 3(1), 45-60. https://journals.arafa.org/
index.php/jesaf/article/view/51

Alier, M., Garcia-Pefialvo, F. J., & Camba, J. D. (2024). Generative artificial intelligence in education:
From deceptive to disruptive. International Journal of Interactive Multimedia and Artificial
Intelligence, 8(5), 5-14. https://revistas.unir.net/index.php/ijimai/article/view/328

Aljanabi, M., Ghazi, M., Ali, A. H., & Abed, S. A. (2023). ChatGPT: Open possibilities. Iragi Journal
for Computer Science and Mathematics, 4(1), 62-64. https://ijcsm.researchcommons.org/cgi/
viewcontent.cgi?article=1051&context=ijcsm

AlAfnan, M. A,, Dishari, S., Jovic, M., & Lomidze, K. (2023). ChatGPT as an educational tool:
Opportunities, challenges, and recommendations for communication, business writing, and
composition courses. Journal of Artificial Intelligence and Technology, 3(2), 60-68. https://ojs.istp-
press.com/jait/article/view/184

Antaki, F., Touma, S., Milad, D., El-Khoury, J., & Duval, R. (2023). Evaluating the performance of ChatGPT
in ophthalmology: An analysis of its successes and shortcomings. Ophthalmology Science, 3(4), 100324.
https://www.ophthalmologyscience.org/action/showPdf?pii=52666-9145%2823%2900056-8

Ausat, A. M. A., Massang, B., Efendi, M., Nofirman, N., & Riady, Y. (2023). Can ChatGPT replace the role
of the teacher in the classroom: A fundamental analysis. Journal on Education, 5(4), 16100-16106.
https://jonedu.org/index.php/joe/article/view/2745/2332

Arif, T. B., Munaf, U., & Ul-Haque, I. (2023). The future of medical education and research: Is ChatGPT
a blessing or blight in disguise? Medical Education Online, 28(1), 2181052. https://www.tandfonline.
com/doi/full/10.1080/10872981.2023.2181052

Baidoo-Anu, D., Owusu Ansah, L. (2023). Education in the era of generative artificial intelligence (AI):
Understanding the potential benefits of ChatGPT in promoting teaching and learning. Journal of
AL 7(1), 52-62. https://doi.org/10.61969/jai.1337500

Benoit, J. R. A. (2023). ChatGPT for clinical vignette generation, revision, and evaluation [Preprint].
medRxiv. https://www.medrxiv.org/content/10.1101/2023.02.04.23285478v1.full.pdf

Bilal, M. (2024). Beyond boundaries: Generative Al for sustainable academic advancements. Actas del
Congreso Internacional de Ingenieria de Sistemas, 17-20.

BoZi¢, V., Poola, 1. (2023). ChatGPT and education [Preprint]. ResearchGate. https://www.researchgate.
net/publication/369926506

HUMAN, TECHNOLOGIES AND QUALITY OF EDUCATION, 2025 255
C. Manglaras, J. Virbale, J. Pange, L. Rupsiene. The Impact of Chatgpt for Healthcare Education ..


https://www.resuscitationjournal.com/action/showPdf?pii=S0300-9572%2823%2900042-4
https://www.cureus.com/articles/136986-acute-pulmonary-edema-after-hyperbaric-oxygen-treatment-a-case-report-written-with-chatgpt-assistance#!/
https://www.cureus.com/articles/136986-acute-pulmonary-edema-after-hyperbaric-oxygen-treatment-a-case-report-written-with-chatgpt-assistance#!/
https://www.cureus.com/articles/136986-acute-pulmonary-edema-after-hyperbaric-oxygen-treatment-a-case-report-written-with-chatgpt-assistance#!/
https://journals.arafa.org/index.php/jesaf/article/view/51
https://journals.arafa.org/index.php/jesaf/article/view/51
https://revistas.unir.net/index.php/ijimai/article/view/328
https://ijcsm.researchcommons.org/cgi/viewcontent.cgi?article=1051&context=ijcsm
https://ijcsm.researchcommons.org/cgi/viewcontent.cgi?article=1051&context=ijcsm
https://ojs.istp-press.com/jait/article/view/184
https://ojs.istp-press.com/jait/article/view/184
https://www.ophthalmologyscience.org/action/showPdf?pii=S2666-9145%2823%2900056-8
https://jonedu.org/index.php/joe/article/view/2745/2332
https://www.tandfonline.com/doi/full/10.1080/10872981.2023.2181052
https://www.tandfonline.com/doi/full/10.1080/10872981.2023.2181052
https://doi.org/10.61969/jai.1337500
https://www.medrxiv.org/content/10.1101/2023.02.04.23285478v1.full.pdf
https://www.researchgate.net/publication/369926506
https://www.researchgate.net/publication/369926506

Cabrera, A. A., Perer, A., & Hong, J. I. (2023). Improving human-AlI collaboration with descriptions of
Al behavior. Proceedings of the ACM on Human-Computer Interaction, 7(CSCW1), 1-21. https://
dl.acm.org/doi/pdf/10.1145/3579612

Cahan, P., & Treutlein, B. (2023). A conversation with ChatGPT on the role of computational
systems biology in stem cell research. Stem Cell Reports, 18(1), 1-2. https://www.cell.com/action/
showPdf?pii=52213-6711%2822%2900598-7

Chen, T.J. (2023). ChatGPT and other artificial intelligence applications speed up scientific writing.
Journal of the Chinese Medical Association, 86(4), 351-353. https://journals.lww.com/jcma/
fulltext/2023/04000/chatgpt_and_other_artificial_intelligence.l.aspx

Hong, W. C. H. (2023). The impact of ChatGPT on foreign language teaching and learning: Opportunities
in education and research. Journal of Educational Technology and Innovation, 5(1), 37-45. https://
jeti.thewsu.org/index.php/cieti/article/view/103/64

Cotton, D. R. E., Cotton, P. A., & Shipway, J. R. (2024). Chatting and cheating: Ensuring academic
integrity in the era of ChatGPT. Innovations in Education and Teaching International, 61(2), 228-
239. https://www.tandfonline.com/doi/full/10.1080/14703297.2023.2190148#abstract

D’Amico, R. S., White, T. G., Shah, H. A, & Langer, D. J. (2023). I asked a ChatGPT to write an editorial
about how we can incorporate chatbots into neurosurgical research and patient care.... Neurosurgery,
92(4), 663-664. https://journals.lww.com/neurosurgery/fulltext/2023/04000/i_asked_a_chatgpt_
to_write_an_editorial_about_how.2.aspx

De Angelis, L., Baglivo, F., Arzilli, G., Privitera, G. P., Ferragina, P., Tozzi, A. E., & Rizzo, C. (2023).
ChatGPT and the rise of large language models: The new Al-driven infodemic threat in public
health. Frontiers in Public Health, 11, 1166120. https://www.frontiersin.org/journals/public-health/
articles/10.3389/fpubh.2023.1166120/ful

Deng, J., & Lin, Y. (2022). The benefits and challenges of ChatGPT: An overview. Frontiers in Computing
and Intelligent Systems, 2(2), 81-83. https://drpress.org/ojs/index.php/fcis/article/view/4465

Deepak, P. (2023). ChatGPT is not OK! That’s not (just) because it lies. AI & Society, 39(4), 2133-2134.
https://link.springer.com/article/10.1007/s00146-023-01660-x

Duong, D., & Solomon, B. D. (2024). Analysis of large-language model versus human performance for
genetics questions. European Journal of Human Genetics, 32(4), 466-468. https://www.medrxiv.
org/content/10.1101/2023.01.27.23285115v1

Fijacko, N., Gosak, L., Stiglic, G., Picard, C. T., & Douma, M. J. (2023). Can ChatGPT pass the life
support exams without entering the American Heart Association course? Resuscitation, 185,109732.
https://www.resuscitationjournal.com/article/S0300-9572(23)00045-X /fulltext

Firaina, R., Sulisworo, D. (2023). Exploring the usage of ChatGPT in higher education: Frequency and
impact on productivity. Buletin Edukasi Indonesia, 2(1), 39-46. https://journal.iistr.org/index.php/
BEI/article/view/310/214

Firat, M. (2023). How ChatGPT can transform autodidactic experiences and open education? OSF.
https://doi.org/10.31219/0sf.io/9ge8m

Fitria, T. N. (2023). Artificial intelligence (AI) technology in OpenAI ChatGPT application: A review of
ChatGPT in writing English essay. ELT Forum: Journal of English Language Teaching, 12(1), 44-58.
https://journal.unnes.ac.id/sju/index.php/elt/article/view/64069

Gilson, A., Safranek, C. W., Huang, T., Socrates, V., Chi, L., Taylor, R. A., & Chartash, D. (2023).
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
Medical Education, 9, e45312. https://mededu.jmir.org/2023/1/e45312

Gordijn, B., & ten Have, H. (2023). ChatGPT: Evolution or revolution? Medicine, Health Care and
Philosophy, 26(1), 1-2. https://doi.org/10.1007/s11019-023-10136-0

HUMAN, TECHNOLOGIES AND QUALITY OF EDUCATION, 2025 256
C. Manglaras, J. Virbale, J. Pange, L. Rupsiene. The Impact of Chatgpt for Healthcare Education ..


https://dl.acm.org/doi/pdf/10.1145/3579612
https://dl.acm.org/doi/pdf/10.1145/3579612
https://www.cell.com/action/showPdf?pii=S2213-6711%2822%2900598-7
https://www.cell.com/action/showPdf?pii=S2213-6711%2822%2900598-7
https://journals.lww.com/jcma/fulltext/2023/04000/chatgpt_and_other_artificial_intelligence.1.aspx
https://journals.lww.com/jcma/fulltext/2023/04000/chatgpt_and_other_artificial_intelligence.1.aspx
https://jeti.thewsu.org/index.php/cieti/article/view/103/64
https://jeti.thewsu.org/index.php/cieti/article/view/103/64
https://www.tandfonline.com/doi/full/10.1080/14703297.2023.2190148#abstract
https://journals.lww.com/neurosurgery/fulltext/2023/04000/i_asked_a_chatgpt_to_write_an_editorial_about_how.2.aspx
https://journals.lww.com/neurosurgery/fulltext/2023/04000/i_asked_a_chatgpt_to_write_an_editorial_about_how.2.aspx
https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2023.1166120/ful
https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2023.1166120/ful
https://drpress.org/ojs/index.php/fcis/article/view/4465
https://link.springer.com/article/10.1007/s00146-023-01660-x
https://www.medrxiv.org/content/10.1101/2023.01.27.23285115v1
https://www.medrxiv.org/content/10.1101/2023.01.27.23285115v1
https://www.resuscitationjournal.com/article/S0300-9572(23)00045-X/fulltext
https://journal.iistr.org/index.php/BEI/article/view/310/214
https://journal.iistr.org/index.php/BEI/article/view/310/214
https://doi.org/10.31219/osf.io/9ge8m
https://journal.unnes.ac.id/sju/index.php/elt/article/view/64069
https://mededu.jmir.org/2023/1/e45312
https://doi.org/10.1007/s11019-023-10136-0

Grassini, S. (2023). Shaping the future of education: Exploring the potential and consequences of Al
and ChatGPT in educational settings. Education Sciences, 13(7), 692. https://www.mdpi.com/2227-
7102/13/7/692

Hisan, U. K., & Amri, M. M. (2023). ChatGPT and medical education: A double-edged sword. Journal
of Pedagogy and Education Science, 2(1), 71-89. https://journal.iistr.org/index.php/JPES/article/
view/302/212

Hosseini, M., Gao, C. A., Liebovitz, D. M., Carvalho, A. M., Ahmad, F. S., & Luo, Y. (2023). An exploratory
survey about using ChatGPT in education, healthcare, and research. PLOS ONE, 18(10), €0292216.
https://doi.org/10.1371/journal.pone.0292216

Huh, S. (2023). Are ChatGPT’s knowledge and interpretation ability comparable to those of medical
students in Korea for taking a parasitology examination? A descriptive study. Journal of Educational
Evaluation for Health Professions, 20, 1. https://jeehp.org/journal/view.php?doi=10.3352/
jeehp.2023.20.1

Johnson, K. B., Wei, W.-Q., Weeraratne, D., Frisse, M. E., Misulis, K., Rhee, K., Zhao, J., & Snowdon, J. L.
(2021). Precision medicine, AL, and the future of personalized health care. Clinical and Translational
Science, 14(1), 86-93. https://ascpt.onlinelibrary.wiley.com/doi/10.1111/cts.12985

Kanabar, V. (2023). An empirical study of student perceptions when using ChatGPT in academic
assignments. In International Conference on Computer Science and Education in Computer
Science (pp. 385-398). Cham: Springer Nature Switzerland.

Kalota, F. (2024). A primer on generative artificial intelligence. Education Sciences, 14(2), 172. https://
www.mdpi.com/2227-7102/14/2/172

Khan, R. A, Jawaid, M., Khan, A. R., & Sajjad, M. (2023). ChatGPT—Reshaping medical education
and clinical management. Pakistan Journal of Medical Sciences, 39(2), 605-607. https://pjms.org.
pk/index.php/pjms/article/view/7653/1673

Kasneci, E., Sefiler, K., Kiichemann, S., Bannert, M., Dementieva, D., Fischer, F., Gasser, U., Groh, G.,
Giinnemann, S., Hilllermeier, E., Krusche, S., Kutyniok, G., Michaeli, T., Nerdel, C., Pfeffer, J.,
Poquet, O., Sailer, M., Schmidt, A., Seidel, T., Stadler, M., Weller, J., Kuhn, J., & Kasneci, G. (2023).
ChatGPT for good? On opportunities and challenges of large language models for education.
Learning and Individual Differences, 103, 102274. https://osf.io/preprints/edarxiv/5er8f_vl

Kumar, A. H. S. (2023). Analysis of ChatGPT tool to assess the potential of its utility for academic
writing in biomedical domain. Biology, Engineering, Medicine and Science Reports, 9(1), 24-30.
https://www.bemsreports.org/index.php/bems/article/view/132/180

Kung, T. H., Cheatham, M., Medenilla, A,, Sillos, C., De Leon, L., Elepaifio, C., Madriaga, M., Aggabao,
R., Diaz-Candido, G., Maningo, J., & Tseng, V. (2023). Performance of ChatGPT on USMLE:
Potential for Al-assisted medical education using large language models. PLOS Digital Health,
2(2), €0000198. https://journals.plos.org/digitalhealth/article?id=10.1371/journal.pdig.0000198

Lingard, L. (2023). Writing with ChatGPT: An illustration of its capacity, limitations & implications
for academic writers. Perspectives on Medical Education, 12(1), 261-270. https://pmejournal.org/
articles/10.5334/pme.1072

Lucy, L., & Bamman, D. (2021). Gender and representation bias in GPT-3 generated stories. In
Proceedings of the Third Workshop on Narrative Understanding (pp. 48-55). Association for
Computational Linguistics. https://aclanthology.org/2021.nuse-1.5.pdf

Lund, B. D., & Wang, T. (2023). Chatting about ChatGPT: How may Al and GPT impact academia and
libraries? SSRN Electronic Journal. https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4333415

Lo, C. K. (2023). What is the impact of ChatGPT on education? A rapid review of the literature.
Education Sciences, 13(4), 410. https://www.mdpi.com/2227-7102/13/4/410

Mann, D. L. (2023). Artificial intelligence discusses the role of artificial intelligence in translational
medicine: A JACC: Basic to Translational Science interview with ChatGPT. JACC: Basic to
Translational Science, 8(2), 221-223. https://www.jacc.org/doi/10.1016/j.jacbts.2023.01.001

HUMAN, TECHNOLOGIES AND QUALITY OF EDUCATION, 2025 257
C. Manglaras, J. Virbale, J. Pange, L. Rupsiene. The Impact of Chatgpt for Healthcare Education ..


https://www.mdpi.com/2227-7102/13/7/692
https://www.mdpi.com/2227-7102/13/7/692
https://journal.iistr.org/index.php/JPES/article/view/302/212
https://journal.iistr.org/index.php/JPES/article/view/302/212
https://doi.org/10.1371/journal.pone.0292216
https://jeehp.org/journal/view.php?doi=10.3352/jeehp.2023.20.1
https://jeehp.org/journal/view.php?doi=10.3352/jeehp.2023.20.1
https://ascpt.onlinelibrary.wiley.com/doi/10.1111/cts.12985
https://www.mdpi.com/2227-7102/14/2/172
https://www.mdpi.com/2227-7102/14/2/172
https://pjms.org.pk/index.php/pjms/article/view/7653/1673
https://pjms.org.pk/index.php/pjms/article/view/7653/1673
https://osf.io/preprints/edarxiv/5er8f_v1
https://www.bemsreports.org/index.php/bems/article/view/132/180
https://journals.plos.org/digitalhealth/article?id=10.1371/journal.pdig.0000198
https://pmejournal.org/articles/10.5334/pme.1072
https://pmejournal.org/articles/10.5334/pme.1072
https://aclanthology.org/2021.nuse-1.5.pdf
https://papers.ssrn.com/sol3/papers.cfm?abstract_id
https://www.mdpi.com/2227-7102/13/4/410
https://www.jacc.org/doi/10.1016/j.jacbts.2023.01.001

Manohar, N., & Prasad, S. S. (2023). Use of ChatGPT in academic publishing: A rare case of seronegative
systemic lupus erythematosus in a patient with HIV infection. Cureus, 15(2), €34616. https://www.
cureus.com/articles/136411-use-of-chatgpt-in-academic-publishing-a-rare-case-of-seronegative-
systemic-lupus-erythematosus-in-a-patient-with-hiv-infection#!/

Mamykina, L., Epstein, D. A., Klasnja, P., Sprujt-Metz, D., Meyer, J., Czerwinski, M., Althoff, T., Choe,
E. K., De Choudhury, M., & Lim, B. Y. (2022). Grand challenges for personal informatics and
Al In Extended Abstracts of the 2022 CHI Conference on Human Factors in Computing Systems
(CHI EA ’22) (Article 76, 1-6). Association for Computing Machinery. https://escholarship.org/
uc/item/2007z86v

Mhlanga, D. (2023). Open Al in education, the responsible and ethical use of ChatGPT towards lifelong
learning. In D. Mhlanga, FinTech and Artificial Intelligence for Sustainable Development: The Role
of Smart Technologies in Achieving Development Goals (pp. 387-409). Springer Nature Switzerland.
https://link.springer.com/chapter/10.1007/978-3-031-37776-1_17

Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., & The PRISMA Group. (2009). Preferred reporting
items for systematic reviews and meta-analyses: The PRISMA statement. PLOS Medicine, 6(7),
€1000097. https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1000097

Marchandot, B., Matsushita, K., Carmona, A., Trimaille, A., & Morel, O. (2023). ChatGPT: The next
frontier in academic writing for cardiologists or a Pandora’s box of ethical dilemmas. European
Heart Journal Open, 3(2), 0ead007. https://academic.oup.com/ehjopen/article/3/2/0ead007/7035425

Marengo, A., Pagano, A., Pange, J., & Soomro, K. A. (2024). The educational value of artificial
intelligence in higher education: A 10-year systematic literature review. Interactive Technology
and Smart Education, 21(4), 625-644. https://doi.org/10.1108/ITSE-11-2023-0218

Mbakwe, A. B., Lourentzou, L., Celi, L. A., Mechanic, O. J., & Dagan, A. (2023). ChatGPT passing
USMLE shines a spotlight on the flaws of medical education. PLOS Digital Health, 2(2), €0000205.
https://journals.plos.org/digitalhealth/article?id=10.1371/journal.pdig.0000205

Montenegro-Rueda, M., Ferndndez-Cerero, J., Ferndndez-Batanero, J. M., & Lépez-Meneses, E. (2023).
Impact of the implementation of ChatGPT in education: A systematic review. Computers, 12(8),
153. https://www.mdpi.com/2073-431X/12/8/153

Moons, P., & Van Bulck, L. (2023). ChatGPT: Can artificial intelligence language models be of value for
cardiovascular nurses and allied health professionals? European Journal of Cardiovascular Nursing,
22(7), e55-e59. https://academic.oup.com/eurjcn/article/22/7/e55/7031481

Nisar, S., & Aslam, M. S. (2023). Is ChatGPT a good tool for T&CM students in studying pharmacology?
SSRN Electronic Journal. https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4324310

O’Connor, S. (2023). Open artificial intelligence platforms in nursing education: Tools for
academic progress or abuse? Nurse Education in Practice, 66. https://pure.manchester.ac.uk/ws/
files/249590570/YNEPR_D_22_01204_Accepted_Manuscript.pdf

Opara, E., Mfon-Ette, T. A., & Aduke, T. C. (2023). ChatGPT for teaching, learning and research:
Prospects and challenges. SSRN Electronic Journal. https://papers.ssrn.com/sol3/papers.
cfm?abstract_id=4375470

Ortiz, S. (2023). What is ChatGPT and why does it matter? Here’s what you need to know. ZDNET.
https://www.zdnet.com/article/what-is-chatgpt-and-why-does-it-matter-heres-everything-you-
need-to-know/

Paranjape, K., Schinkel, M., Panday, R. N,, Car, J., & Nanayakkara, P. (2019). Introducing artificial
intelligence training in medical education. JMIR Medical Education, 5(2), €16048. https://mededu.
jmir.org/2019/2/e16048/

Pavlik, J. V. (2023). Collaborating with ChatGPT: Considering the implications of generative artificial
intelligence for journalism and media education. Journalism & Mass Communication Educator,
78(1), 84-93. https://bpb-us-w2.wpmucdn.com/hawksites.newpaltz.edu/dist/7/800/files/2023/02/
collaborating.pdf?

HUMAN, TECHNOLOGIES AND QUALITY OF EDUCATION, 2025 258
C. Manglaras, J. Virbale, J. Pange, L. Rupsiene. The Impact of Chatgpt for Healthcare Education ..


https://www.cureus.com/articles/136411-use-of-chatgpt-in-academic-publishing-a-rare-case-of-seronegative-systemic-lupus-erythematosus-in-a-patient-with-hiv-infection#!/
https://www.cureus.com/articles/136411-use-of-chatgpt-in-academic-publishing-a-rare-case-of-seronegative-systemic-lupus-erythematosus-in-a-patient-with-hiv-infection#!/
https://www.cureus.com/articles/136411-use-of-chatgpt-in-academic-publishing-a-rare-case-of-seronegative-systemic-lupus-erythematosus-in-a-patient-with-hiv-infection#!/
https://escholarship.org/uc/item/2007z86v
https://escholarship.org/uc/item/2007z86v
https://link.springer.com/chapter/10.1007/978-3-031-37776-1_17
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1000097
https://academic.oup.com/ehjopen/article/3/2/oead007/7035425
https://doi.org/10.1108/ITSE-11-2023-0218
https://journals.plos.org/digitalhealth/article?id=10.1371/journal.pdig.0000205
https://www.mdpi.com/2073-431X/12/8/153
https://academic.oup.com/eurjcn/article/22/7/e55/7031481
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4324310
https://pure.manchester.ac.uk/ws/files/249590570/YNEPR_D_22_01204_Accepted_Manuscript.pdf
https://pure.manchester.ac.uk/ws/files/249590570/YNEPR_D_22_01204_Accepted_Manuscript.pdf
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4375470
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4375470
https://www.zdnet.com/article/what-is-chatgpt-and-why-does-it-matter-heres-everything-you-need-to-know/
https://www.zdnet.com/article/what-is-chatgpt-and-why-does-it-matter-heres-everything-you-need-to-know/
https://mededu.jmir.org/2019/2/e16048/
https://mededu.jmir.org/2019/2/e16048/
https://bpb-us-w2.wpmucdn.com/hawksites.newpaltz.edu/dist/7/800/files/2023/02/collaborating.pdf?
https://bpb-us-w2.wpmucdn.com/hawksites.newpaltz.edu/dist/7/800/files/2023/02/collaborating.pdf?

Polonsky, M., & Rotman, J. (2023). Should artificial intelligent (AI) agents be your co-author?
Arguments in favour, informed by ChatGPT. SSRN Electronic Journal. https://www.researchgate.
net/publication/368412717_Should_Artificial_Intelligent_AI_Agents_be_Your_Co-author_
Arguments_in_favour_informed_by_ChatGPT

Potasheva, O. V., Kuzmenko, M. V., & Plutova, M. L. (2019). The effective use of digital technologies
in education: Positive experience of regional innovation platforms. In Proceedings of the Ist
International Scientific Conference “Modern Management Trends and the Digital Economy: From
Regional Development to Global Economic Growth” (MTDE 2019) (pp. 687-692). Atlantis Press.
https://www.atlantis-press.com/proceedings/mtde-19/125908920

Roose, K. (2022). An A. I. - Generated Picture Won an Art Prize. Artists Aren’t Happy. The New York
Times. https://www.nytimes.com/2022/09/02/technology/ai-artificial-

Rudolph, J., Tan, S., & Tan, S. (2023). War of the chatbots: Bard, Bing Chat, ChatGPT, Ernie and beyond:
The new AI gold rush and its impact on higher education. Journal of Applied Learning ¢ Teaching,
6(1), 364-389. https://journals.sfu.ca/jalt/index.php/jalt/article/view/771

Sakirin, T., & Said, R. (2023). User preferences for ChatGPT-powered conversational interfaces
versus traditional methods. Mesopotamian Journal of Computer Science, 3(2), 45-60. https://
mesopotamian.press/journals/index.php/cs/article/view/45

Sallam, M., Salim, N. A., Al-Tammemi, A. B., Barakat, M., Fayyad, D., Hallit, S., Harapan, H., Hallit,
R., & Mahafzah, A. (2023). ChatGPT output regarding compulsory vaccination and COVID-19
vaccine conspiracy: A descriptive study at the outset of a paradigm shift in online search for
information. Cureus, 15(2), €35029. https://www.cureus.com/articles/138396-chatgpt-output-
regarding-compulsory-vaccination-and-covid-19-vaccine-conspiracy-a-descriptive-study-at-the-
outset-of-a-paradigm-shift-in-online-search-for-information#!/

Sanmarchi, F., Bucci, A., Nuzzolese, A. G., Carullo, G., Toscano, F., Nante, N., & Golinelli, D. (2024).
A step-by-step researcher’s guide to the use of an Al-based transformer in epidemiology: An
exploratory analysis of ChatGPT using the STROBE checklist for observational studies. Journal of
Public Health (Berlin), 32, 1761-1796. https://link.springer.com/article/10.1007/s10389-023-01936-y

Shen, Y., Heacock, L., Elias, J., Hentel, K. D., Reig, B., Shih, G., & Moy, L. (2023). ChatGPT and other
large language models are double-edged swords. Radiology, 307(2), €230163. https://pubs.rsna.org/
doi/10.1148/radiol.230163

Stokel-Walker, C. (2022, December 9). Al bot ChatGPT writes smart essays—should professors worry?
Nature. https://www.nature.com/articles/d41586-022-04397-7

Sun, G. H., & Hoelscher, S. H. (2023). The ChatGPT storm and what faculty can do. Nurse Educator,
48(3), 119-124. https://doi.org/10.1097/NNE.0000000000001390

Thorp, H. H. (2023). ChatGPT is fun, but not an author. Science, 379(6630), 313. https://www.science.
org/doi/epdf/10.1126/science.adg7879

Tate, T., Warschauer, M., & Gerjets, P. (2023). ChatGPT in education: Global reactions to Al innovations.
Scientific Reports, 13, 15310. https://www.nature.com/articles/s41598-023-42227-6

Trust, T., Whalen, J., & Mouza, C. (2023). Editorial: ChatGPT: Challenges, opportunities, and
implications for teacher education. Contemporary Issues in Technology and Teacher Education,
23(1), 1-23. https://citejournal.org/volume-23/issue-1-23/editorial/editorial-chatgpt-challenges-
opportunities-and-implications-for-teacher-education

van den Berg, G., & du Plessis, E. (2023). ChatGPT and generative AI: Possibilities for its contribution
to lesson planning, critical thinking and openness in teacher education. Education Sciences, 13(10),
998. https://www.mdpi.com/2227-7102/13/10/998

van Dis, E. A. M., Bollen, J., Zuidema, W., van Rooij, R., & Bockting, C. L. (2023). ChatGPT: Five
priorities for research. Nature, 614(7947), 224-226. https://bioethics.jhu.edu/wp-content/
uploads/2023/05/ChatGPT-5-Priorities.pdf?

HUMAN, TECHNOLOGIES AND QUALITY OF EDUCATION, 2025 259
C. Manglaras, J. Virbale, J. Pange, L. Rupsiene. The Impact of Chatgpt for Healthcare Education ..


https://www.researchgate.net/publication/368412717_Should_Artificial_Intelligent_AI_Agents_be_Your_Co-author_Arguments_in_favour_informed_by_ChatGPT
https://www.researchgate.net/publication/368412717_Should_Artificial_Intelligent_AI_Agents_be_Your_Co-author_Arguments_in_favour_informed_by_ChatGPT
https://www.researchgate.net/publication/368412717_Should_Artificial_Intelligent_AI_Agents_be_Your_Co-author_Arguments_in_favour_informed_by_ChatGPT
https://www.atlantis-press.com/proceedings/mtde-19/125908920
https://www.nytimes.com/2022/09/02/technology/ai-artificial-
https://journals.sfu.ca/jalt/index.php/jalt/article/view/771
https://mesopotamian.press/journals/index.php/cs/article/view/45
https://mesopotamian.press/journals/index.php/cs/article/view/45
https://www.cureus.com/articles/138396-chatgpt-output-regarding-compulsory-vaccination-and-covid-19-vaccine-conspiracy-a-descriptive-study-at-the-outset-of-a-paradigm-shift-in-online-search-for-information#!/
https://www.cureus.com/articles/138396-chatgpt-output-regarding-compulsory-vaccination-and-covid-19-vaccine-conspiracy-a-descriptive-study-at-the-outset-of-a-paradigm-shift-in-online-search-for-information#!/
https://www.cureus.com/articles/138396-chatgpt-output-regarding-compulsory-vaccination-and-covid-19-vaccine-conspiracy-a-descriptive-study-at-the-outset-of-a-paradigm-shift-in-online-search-for-information#!/
https://link.springer.com/article/10.1007/s10389-023-01936-y
https://pubs.rsna.org/doi/10.1148/radiol.230163
https://pubs.rsna.org/doi/10.1148/radiol.230163
https://www.nature.com/articles/d41586-022-04397-7
https://doi.org/10.1097/NNE.0000000000001390
https://www.science.org/doi/epdf/10.1126/science.adg7879
https://www.science.org/doi/epdf/10.1126/science.adg7879
https://www.nature.com/articles/s41598-023-42227-6
https://citejournal.org/volume-23/issue-1-23/editorial/editorial-chatgpt-challenges-opportunities-and-implications-for-teacher-education
https://citejournal.org/volume-23/issue-1-23/editorial/editorial-chatgpt-challenges-opportunities-and-implications-for-teacher-education
https://www.mdpi.com/2227-7102/13/10/998
https://bioethics.jhu.edu/wp-content/uploads/2023/05/ChatGPT-5-Priorities.pdf?
https://bioethics.jhu.edu/wp-content/uploads/2023/05/ChatGPT-5-Priorities.pdf?

von Garrel, J., & Mayer, J. (2023). Artificial intelligence in studies—use of ChatGPT and Al-based tools
among students in Germany. Humanities and Social Sciences Communications, 10, Article 799.
https://www.nature.com/articles/s41599-023-02304-7

Wang, A. Y., Lin, S., Tran, C., Homer, R. J., Wilsdon, D., Walsh, J. C., Goebel, E. A., Sansano, I,
Sonawane, S., Cockenpot, V., Mukhopadhyay, S., Taskin, T., Zahra, N., Cima, L., Semerci, O.,
Ozamrak, B. G., Mishra, P., Vennavalli, N. S., Chen, P.-H. C., & Cecchini, M. . (2024). Assessment
of pathology domain-specific knowledge of ChatGPT and comparison to human performance.
Archives of Pathology & Laboratory Medicine, 148(10), 1152-1158.https://meridian.allenpress.com/
aplm/article/148/10/1152/498573/Assessment-of-Pathology-Domain-Specific-Knowledge

Wang, T., Lund, B. D., Marengo, A., Pagano, A., Mannuru, N. R., Teel, Z. A., & Pange, J. (2023). Exploring
the potential impact of artificial intelligence (AI) on international students in higher education:
Generative Al, chatbots, analytics, and international student success. Applied Sciences, 13(11), 6716.
https://www.mdpi.com/2076-3417/13/11/6716

Wang, S., Scells, H., Koopman, B., & Zuccon, G. (2023). Can ChatGPT write a good Boolean query for
systematic review literature search? In Proceedings of the 46th International ACM SIGIR Conference
on Research and Development in Information Retrieval (pp. 1426-1436). ACM. https://arxiv.org/
pdf/2302.03495

Wach, K., Duong, C. D., Ejdys, J., Kazlauskaité, R., Korzynski, P., Mazurek, G., Paliszkiewicz,
J.» & Ziemba, E. (2023). The dark side of generative artificial intelligence: A critical analysis of
controversies and risks of ChatGPT. Entrepreneurial Business and Economics Review, 11(2), 7-24.
https://eber.uek.krakow.pl/index.php/eber/article/view/2113

Zhai, X. (2023). ChatGPT and AI: The game changer for education. SSRN Electronic Journal. https://
www.researchgate.net/publication/369234378_ChatGPT_and_AI_The_Game_Changer_for_
Education

Zhang, P., & Tur, G. (2024). A systematic review of ChatGPT use in K-12 education. European Journal
of Education, 59(2), €12599. https://onlinelibrary.wiley.com/doi/10.1111/ejed.12599

Zielinski, C., Winker, M. A., Aggarwal, R,, Ferris, L. E., Heinemann, M., Lapeiia, J. F., Pai, S. A,, Ing,
E., & Citrome, L. (2023). Chatbots, ChatGPT, and scholarly manuscripts: WAME recommendations
on ChatGPT and chatbots in relation to scholarly publications. National Medical Journal of India,
36(1), 1-4. https://nmji.in/view-pdf/?article=fdd3b12059a2b393d{b76c7e4656cf80uthMOOUKn{8=

Zhou, D, Liu, S., & Grassini, S. (2023). Shaping the future of education: Exploring the potential and
consequences of Al and ChatGPT in educational settings. Education Sciences, 13(7), 692. https://
www.mdpi.com/2227-7102/13/7/692

HUMAN, TECHNOLOGIES AND QUALITY OF EDUCATION, 2025 260
C. Manglaras, J. Virbale, J. Pange, L. Rupsiene. The Impact of Chatgpt for Healthcare Education ..


https://www.nature.com/articles/s41599-023-02304-7
https://meridian.allenpress.com/aplm/article/148/10/1152/498573/Assessment-of-Pathology-Domain-Specific-Knowledge
https://meridian.allenpress.com/aplm/article/148/10/1152/498573/Assessment-of-Pathology-Domain-Specific-Knowledge
https://www.mdpi.com/2076-3417/13/11/6716
https://arxiv.org/pdf/2302.03495
https://arxiv.org/pdf/2302.03495
https://eber.uek.krakow.pl/index.php/eber/article/view/2113
https://www.researchgate.net/publication/369234378_ChatGPT_and_AI_The_Game_Changer_for_Education
https://www.researchgate.net/publication/369234378_ChatGPT_and_AI_The_Game_Changer_for_Education
https://www.researchgate.net/publication/369234378_ChatGPT_and_AI_The_Game_Changer_for_Education
https://onlinelibrary.wiley.com/doi/10.1111/ejed.12599
https://nmji.in/view-pdf/?article=fdd3b12059a2b393dfb76c7e4656cf80ufhM0OUKnf8= 
https://www.mdpi.com/2227-7102/13/7/692
https://www.mdpi.com/2227-7102/13/7/692



