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Abstract

Background Generative artificial intelligence (GenAl) has emerged as a powerful tool in nursing education, offering
novel ways to enhance clinical reasoning, critical thinking, and personalized learning. However, questions remain
regarding the ethical use of Al-generated outputs, data privacy concerns, and limitations in recognizing emotional
nuances.

Objective This study aims to explore how nursing students utilize GenAl tools to develop care plans, with a particular
focus on the innovative role of prompt engineering. By identifying both challenges and opportunities, it seeks to
provide actionable insights into seamlessly integrating GenAl into nursing education while safeguarding humanistic
nursing skills.

Methods A qualitative design was adopted, involving semi-structured interviews with third-year undergraduate
nursing students at a single institution. Participants worked with anonymized clinical cases and multiple GenAl tools,
emphasizing the iterative design of prompts to optimize care-plan outputs. Data were analyzed thematically to
capture detailed perspectives on Al-facilitated learning and ethical considerations.

Results Findings indicate that GenAl tools enhanced efficiency and conceptual clarity, allowing students to focus
more on higher-order clinical thinking. Prompt engineering significantly improved the accuracy and contextual
relevance of Al-generated care plans. However, students expressed concerns about incomplete or imprecise
responses, GenAl's limited emotional understanding, and privacy risks associated with sensitive healthcare data. When
used with careful prompt refinement and critical evaluation, GenAl was viewed as a valuable supplement rather than
a replacement for humanistic nursing competencies.

Conclusion This study highlights the transformative potential of GenAl in nursing education, underscoring the
importance of structured prompt engineering and ethical safeguards. By balancing technological innovation with
empathy, communication, and cultural sensitivity, nursing educators can harness Al to deepen clinical reasoning and
prepare students for future Al-enhanced practice. Further research across diverse settings is needed to validate these
findings and refine best practices for integrating GenAl into nursing curricula.
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Introduction

Background

The integration of generative artificial intelligence
(GenAl) into nursing education is transforming tradi-
tional pedagogical approaches, particularly in cultivating
clinical reasoning and logical thinking skills [1-2]. GenAl
tools, such as ChatGPT, have demonstrated substantial
potential in medical education [3—4]. Studies [5-6] indi-
cate that GenAl comprehensive medical information,
enabling novices to analyze complex clinical scenarios.
Through simulated case generation, GenAl further aids
students in refining their diagnostic and care-planning
abilities, thereby enhancing both clinical reasoning and
readiness for real-world practice [7-8]. As a dynamic
learning tool, GenAl can also personalize case studies
based on individual student needs and provide real-time
feedback, thus improving health literacy and clinical
competence [9-10].

However, the effective adoption of GenAl in nursing
education requires more than just technical proficiency
[11], it also depends on how students interact with GenAl
tools, structure their inputs, and refine responses for
accuracy and relevance [12]. One approach to improv-
ing Al-assisted learning is prompt engineering, which
refers to the process of designing and refining questions
or instructions given to an GenAl to generate accurate
and relevant output [13]. In the medical education field,
research on prompt engineering has primarily focused
on medical question-answering, communicate with
patients, and performance in medical examination ques-
tions [14—16]. To the best of our knowledge, no studies
have explored how prompt engineering can be applied to
nursing care planning education using real clinical cases.

A recent review on GenAl in medicine indicates that
most studies focus on English-based models, particularly
GPT-3.5 (61%) and GPT-4 (54%), with limited research
on non-English GenAI [17]. Since 2023, several high-
performing Mandarin-language GenAI models, such as
ERNIE, QWen, and ChatGLM, have emerged, specifically
trained on Chinese-language medical datasets [18]. These
models address regional gaps in GenAl development,
offering more accurate medical terminology processing
and improved contextual adaptation in healthcare set-
tings [19-21]. Despite their growing adoption, research
on their application in nursing education remains limited.

This study addresses the gaps by investigating prompt
engineering in nursing education within Mandarin-
speaking regions, leveraging local GenAl to enhance
nursing care planning and Al-assisted learning strate-
gies. Unlike prior studies that focus on GenAlI accuracy

or quantitative outcomes, this research qualitatively
explores how nursing students interact with and refine
GenAl responses, providing insights into structured
prompt engineering techniques for optimizing Al-gener-
ated nursing care plans.

Objectives

This study investigates nursing students’ experiences and
perceptions regarding the use of GenAl tools in formu-
lating nursing care plans. Specifically, it seeks to address
the following research questions:

1. How do nursing students perceive the use of GenAl
in developing nursing care plans?

2. What challenges and barriers do students face when
integrating GenAl into the formulating nursing care
plans?

3. How does prompt engineering impact the quality
and accuracy of Al-generated nursing care plans?

By addressing these questions, this study aims to provide
insights into optimizing GenAl integration in nursing
curricula, improving Al-generated nursing care plans,
and enhancing student engagement with GenAlI tools in
clinical education.

Methods

Study design

This study employed a qualitative exploratory design. It
uses focus group interviews to capture the breadth and
depth of nursing students’ experiences. The Consolidated
Criteria for Reporting Qualitative Research (COREQ)
checklist was followed [22].

Context

This study incorporated GenAl tools to assist nursing
students in formulating care plans, fostering engagement,
and improving learning outcomes. It was integrated into
three courses—“Medical Nursing,” “Surgical Nursing,’
and “Nursing Informatics”

The first two provided anonymized clinical cases for
practice, while “Nursing Informatics,” introduced stu-
dents to the principles of GenAl utilization, prompt engi-
neering, and the ethical considerations of using GenAl,
such as data privacy and confidentiality.

A faculty team created a multi-step prompt template,
grounded in the literature and verified by clinical nurs-
ing specialists.The prompt template included four key
components: (1) Role Declaration, where students speci-
fied the GenAlT’s role (e.g., an experienced clinical nurse);
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Table 1 Participants'demographic data

ID Group Class leader Case name Case
anal-
ysis
score

N1 1 Yes Brain Tumor 70

N2 1 No Colon Tumor 85

N3 1 No Nephrotic Syndrome 85

N4 1 No Intracranial Hypertension 80

N5 1 Yes Cranial Tumor 80

Né 2 No Hypertensive Heart Disease 80

N7 2 No Thyroid Tumor 85

N8 2 No Hyperthyroidism 85

N9 2 No Upper Gastrointestinal 85

Bleeding

N10 2 No Heart Failure 85

NT1 2 No Thyroid Nodule 90

N12 3 Yes Liver Cancer 90

N13 3 No Acute Liver Failure 85

N14 3 Yes Thyroid Tumor 85

N15 3 No Nephritis 85

N16 3 Yes Renal Failure 85

N17 3 No Hypertension 85

(2) Step-by-Step Breakdown, structuring the GenAlI’s
reasoning through predefined steps; (3) Explicit Output
Requirements, which directed the GenAl to generate
comprehensive, evidence-based responses (e.g., develop a
structured nursing care plan using NANDA-I principles);
and (4) Chain of Thought, prompting the GenAl to artic-
ulate its reasoning process clearly.

Seven popular Chinese-language GenAl tools were
selected for this study. Groups of 2-3 students were
assigned one anonymized clinical case and two GenAl
tools. GenAl tools were randomly assigned to student
groups. Students were asked to organize clinical data,
apply structured prompts, and iteratively refine their
queries to achieve satisfactory GenAl responses. These
responses were evaluated against textbook and litera-
ture standards. A panel of specialized nursing educators
assessed the quality of the completed cases, while infor-
matics instructors evaluated the prompt structures.

Participants and sampling

From September to November 2024, all 160 third-year
undergraduate nursing students from four classes at a
university in Zhejiang Province participated in a study
utilizing GenAl to analyze real hospital cases. These
cases were anonymized before being used to complete
nursing care plan development.

After completing the assignments, We selected 17 par-
ticipants for interviews based on the principle of maxi-
mum variation to ensure diverse perspectives. Their
demographic profiles are shown in Table 1. The selection
criteria included differences in academic performance
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(course grades ranging from 70 to 90), class leadership
roles (5 class leaders vs. 12 non-leaders), technical pro-
ficiency, and attitudes toward using GenAl (evaluated
based on classroom performance in using digital tools
and GenAl applications). The participants were divided
into three groups: Group 1 (5 participants), Group 2 (6
participants), and Group 3 (6 participants) [23]. The age
of participants ranged from 19 to 21 years, including 4
male and 13 female participants.
Inclusion criteria included:

« Full participation in the course, including the
completion of case analysis and nursing care plan
assignments;

+ Adequate communication skills to articulate their
experiences and perspectives clearly;

+ Provision of informed consent and willingness to
participate in the study.

Data collection

Data were gathered through semi-structured interviews.
The initial interview guide was developed based on a
review of relevant literature and the study objectives, fol-
lowed by group discussions within the research team. To
minimize bias, the research team designed the guide with
open-ended questions, allowing participants to freely
express their experiences without influence from leading
questions. Two nursing undergraduates participated in
a pilot interview to refine the interview guide based on
their feedback, resulting in the final version of the guide.
The full list of interview questions covered topics related
to students’ experiences with using GenAl, strategies for
prompt design, challenges encountered during GenAl
utilization, concerns regarding data privacy, and their
perceptions of GenAl role in nursing education ().

Data analysis

After the interviews, two researchers (FCL and JW7J)
transcribed the audio recordings into text within 24 h
using the iFLYTEK Smart Recorder SR302, which sup-
ports offline automatic transcription. They cross-checked
the transcripts carefully against field notes to ensure
accuracy and completeness.

Qualitative content analysis [24] guided the data analy-
sis, and coding was performed using Python QualCoder
software. Initially, the research team familiarised them-
selves with the data by repeatedly reading through the
transcripts. In the inductive phase, two researchers col-
laboratively performed open coding, carefully reviewing
transcripts line by line and assigning initial codes to cap-
ture the meaning of each phrase or line.

Following inductive open coding, the researchers
applied a deductive approach guided explicitly by pre-
defined categories derived from the interview guide.
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Similar inductively-generated codes were systematically
merged into overarching categories, forming a structured
analytical framework closely aligned with the topics from
the interview guide. This analytical framework was then
consistently applied across the three transcripts, with
similar or related categories further consolidated into
final themes.

Data saturation was determined through iterative
review and refinement. The research team conducted
repeated discussions and careful re-examinations of
the transcripts until no new meaningful codes, themes
emerged. Preliminary and final themes were regularly
reviewed by the research team and validated through
feedback from selected nursing student participants,
enhancing the credibility and accuracy of the findings.

Rigor

Interviewers were trained in qualitative research tech-
niques, and each focus group had a moderator and an
observer to facilitate discussion and monitor group
dynamics [23]. The interviews were conducted in pri-
vate rooms without interruption. Each interview lasted
around 60-90 min, with flexibility to extend them as
needed. The researchers maintained neutrality, clarifying
any unclear responses by asking follow-up questions.

To minimize researcher bias in data analysis, two
researchers independently coded and analyzed the data,
followed by a comparison of their coding results to iden-
tify and resolve discrepancies. Regular team discus-
sions were conducted to enhance inter-coder reliability
and ensure consistency in theme identification. To fur-
ther validate the findings, the finalized transcripts were
shared with participants for member checking, ensuring
accuracy and completeness while reducing the risk of
researcher interpretation bias.

Results

Through qualitative content analysis, five key themes
emerged from nursing students’ experiences with GenAl
in formulating nursing care plans:

Experience with GenAl usage.

Effectiveness in nursing case analysis.

Prompt design and its role.

Privacy and data security.

Emotional understanding of GenAlL

Changes in Learning Methods and Professional
Perceptions.

O T W

To illustrate the content analysis process, an example of
how initial codes were condensed into subthemes and
final themes can be found in supplementary file 2.
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Experience with GenAl usage

Undergraduate nursing students described a wide array
of experiences when integrating GenAl tools into their
learning routine. Most notably, they highlighted GenATI’s
efficiency in organizing scattered information and con-
structing initial frameworks. However, they also encoun-
tered persistent challenges regarding accuracy and
completeness, particularly when more nuanced or com-
plex details were required.

Efficiency in information organization and framework
construction

Many students praised GenAl for its capability to sim-
plify large volumes of content and provide structured
outlines, which helped them quickly map out their nurs-
ing interventions and diagnoses.

GenAl did a fantastic job organizing the overwhelm-
ing clinical data. It gave me a clear starting point for
my nursing interventions and diagnoses, making my
assignments more streamlined and systematic. (N 9)

It was really helpful how GenAl could instantly
generate an analytical framework. I felt like I had
a basic blueprint to work from, which saved me so
much time refining my ideas. (N 3)

Enhanced convenience and analytical efficiency

The majority of students were especially appreciative
of GenAlI’s rapid response to queries, describing it as a
game-changer in terms of time-saving and immediate

feedback.

o “Ijust type in what I need to know, and boom— there’s
my answer, all nicely organized. Never had anything
this quick before!” (N 5)

o “lused to be buried in textbooks for hours trying to
find specific information. Now? I just ask the Al and
get pointed in the right direction almost instantly. It’s
like having a super-fast study buddy!” (N 1)

o “GenAl brings multiple resources into one place,
which is especially valuable when I'm working on
complex nursing topics that require cross-referencing.”
(N 14)

Challenges in accuracy and completeness

students consistently pointed out instances where
GenAl’s responses were either factually incorrect or
lacked the granularity needed for real-world nursing
applications.

o “Sometimes GenAl presents an answer confidently,
but it can be partially wrong or miss crucial points.
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I often need to correct or fill in those gaps through
textbooks or my own clinical knowledge” (N 11)

« “ERNIE Bot was like getting a blueprint, Great for
giving you the big picture, but when it came to the
details? That's where things got a bit fuzzy. I spent
quite a bit of time filling in the gaps to make it
actually work for real patients” (N 6)

o “Itried Doubao too, It’s funny— it'll give you these
really detailed responses, which is great, but you've got
to be careful. Sometimes it is spot-on, other times...
not so much. I learned pretty quickly that I needed to
double-check everything and adjust it based on what
my patient actually needed.” (N 16)

Effectiveness in nursing case analysis

When it came to applying GenAl directly to nursing case
analysis, students generally acknowledged its utility in
building a solid initial framework. However, they found
that to achieve a deeper level of professional rigor and
precision, they needed to revise and expand upon the
generated content. Nonetheless, they appreciated how
GenAl broadened their analytical horizons, often intro-
ducing them to perspectives beyond traditional textbook
materials.

Comprehensive framework vs. Depth

According to the participants, GenAl outlines were
structurally clear but lacked the professional nuances
required for high-quality nursing care plans. Most
reports required further refinement to add terminologi-
cal rigor and clinical accuracy.

o “The structure Al provided felt like a well-drawn
skeleton—great shape, but no real substance or
professional terminology. It needed a ‘soul’ to be truly
complete” (N 2)

o “While Al includes nursing goals and interventions,
it remains somewhat generic. We need to delve
deeper into the ‘whys’ and ‘hows’ to meet professional
standards” (N 7)

Need for content refinement and supplementation

Students emphasized that merging Al-generated frame-
works with textbook knowledge, clinical guidelines, and
personal experience was key to crafting comprehensive
nursing plans.

o “AIs output is like a rough gemstone—promising, but
you have to polish it with textbooks, evidence-based
guidelines, and your clinical know-how to make it
shine” (N 5)

« “In my process, it was crucial to refine the prompts
multiple times, so Al's answers aligned more closely
with the patient’s unique needs and context” (N 12)
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Quality issues in case reports

While GenAlI often produced a thoroughly organized
report, participants noted a gap between theoretical
completeness and practical application. Adjustments
were needed to fill in specific details and ensure the plan
was patient-centered.

o “Generated plans look complete at a glance, but when
you dig deeper, there’s a shortage of individualized
information. We had to revise and tailor the content
significantly to match our patient’s exact condition”
(N 15)

o “Its coverage of patient demographics, diagnoses,
and overall goals was decent. But for specifics—like
positioning strategies for a bedridden patient—
GenAl's recommendations were too vague to be
clinically useful” (N 11)

Al’s capability in supplementary analysis

Nonetheless, students recognized that Al could highlight
critical but easily overlooked details, thereby expanding
their analytical depth and prompting them to consider
broader aspects of patient care.

o ‘It was like having an extra set of eyes. It caught
a potential issue of hidden edema in our case,
reminding us to monitor fluid balance and
electrolytes more carefully. Without Al I might have
missed that!” (N 6)

o “What impressed me was how it went beyond just
the basics we learn in class, Like when we were
checking kidney function - it brought up these small
but important details about changes in urine output
and specific gravity. These little hints helped us
understand so much more about what was really
going on with our patient” (N 13)

Prompt design and its role

With customized medical prompts, GenAl tools can
address complex healthcare challenges that were previ-
ously difficult to tackle without access to extensive medi-
cal datasets and resources [25]. Well-designed prompts
enhance learning by fostering engagement with the sub-
ject matter, encouraging critical thinking, and improving
knowledge retention. By using effective prompts, stu-
dents demonstrate improved decision-making and prob-
lem-solving abilities, enabling them to apply theoretical
knowledge more effectively in practical scenarios [26].

Challenges in prompt design

Participants frequently emphasized that designing
prompts often involves iterative adjustments, particularly
when dealing with specialized medical conditions.
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o “When designing a care plan for a patient with
cranial tumors, we realized the importance of
continuously refining prompts to find the most
appropriate nursing care plan. Initially, we used
generic prompts focusing on vital signs and pain
management. However, as we delved deeper into
the patient’s condition, we found these prompts
inadequate for addressing specific needs, such as
managing intracranial pressure caused by brain
edema. For instance, we refined our prompts to
include: ‘List potential complications and prioritize
them by severity’, which enabled us to formulate more
targeted care measures” (N 1)

«  “We noticed that while general prompts could
produce useful nursing diagnoses and interventions,
they often failed to capture the complexity of specific
cases. For instance, in caring for a post-thyroidectomy
patient, the Al suggested monitoring thyroid function
and initiating hormone replacement therapy,
which was helpful. However, the patient also faced
psychological issues like depression and nutritional
challenges due to dietary adjustments post-surgery.
The generic prompts often lacked the nuance required
for these specific situations” (N 8)

Strategies for learning and refinement

Students adopted systematic approaches to improve the
effectiveness of prompts, starting with examples pro-
vided in the curriculum and refining them based on
GenAlT’s results.

o “We began with exauples frou the course paterials,
progressively refining the proupts and yaking
adjustuents based on the generated responses.” (N 17)

o “In the beginning, we were too vague—like just
saying ‘nursing interventions’, so we got irrelevant
or redundant result. To address this, we refined our
approach by narrowing the scope. For example,
instead of simply stating ‘nursing interventions,” we
specified ‘nursing interventions for XX condition,’
including key details such as required components
like medication management, dietary guidance,
and rehabilitation exercises. Additionally, we
added constraints, such as the patient’s age, gender,
condition, and specific nursing goals like pain relief or
quality-of-life improvement” (N 10)

Key takeaways for improving prompt design
Students shared strategies for improving prompt design
to achieve better Al-generated outputs:

+ “The clearer you are with what you ask, the better
answers you get - stuff you can actually use in real
situations” (N 12)
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o “When you narrow down what you're asking about,
the answers get way more accurate. Like, when I tell it
to ‘think like a charge nurse’, the responses suddenly
sound way more professional and practical!” (N 3)

o “lalways make sure to tell it which nursing problems
are most important to tackle first. Really helps get
responses that actually matter for the patient” (N 7)

o “When I give it a specific format to follow, like a
template, everything comes back super organized and
makes way more sense. It's like giving it a roadmap to
follow!” (N 14)

Privacy and data security

Privacy and data security emerged as prominent con-
cerns among participants. Worries about Al’s potential
to compromise patient confidentiality influenced the fre-
quency and depth of Al use.

Concerns about privacy breaches

Participants expressed apprehension about whether Al
could incorporate inputted case data into its database,
potentially leading to unintended privacy breaches.

o “lalways wonder if all these cases we're typing in are
somehow being stored by the Al Like, where does all
that information actually go?” (N 13)

o “Sure, we're careful about removing patient details
and double-checking everything before we put it in.
But here’s the thing - what if the Al is smarter than we
think? What if it’s connecting dots we don'’t even see?
Sometimes I wonder if it might figure out more about
our patients than we're actually telling it. That's kind
of scary when you think about it” (N 9)

Impact of data security concerns

o “These concerns affected participants’ willingness to
fully utilize AI tools. This worry has impacted the
frequency and depth of my Al usage. Sometimes, I
just skip certain features altogether, or I only input
information that's not sensitive at all” (N 6)

Strengthening privacy protection

Participants emphasized the importance of minimizing
risks by removing sensitive information from inputs and
ensuring robust legal protections.

o “When using Al, we should remove as much patient-
sensitive information as possible. This can reduce the
risk of privacy breaches. After all, nobody wants their
privacy to be casually leaked, right?” (N 3)

o “Legal safeguards are equally important. I believe
that as technology advances and legal regulations
improve, we can strike a balance where Al's
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advantages are fully utilized while ensuring patient
privacy and data security” (N 2)

Emotional Understanding of GenAl

Participants commonly noted limitations in GenAl’s
ability to understand emotions, describing its responses
as often superficial and lacking in personalized analysis.
Although some GenAl tools demonstrated improve-
ments in emotional expression, they still fell short of
expectations for delivering truly individualized care [27].

Limitations in emotional Understanding
Undergraduate nursing students highlighted that GenAI’s
emotional understanding remained basic, often offering
general and surface-level suggestions.

o “GenAl often includes emotional care
recommendations, but they are too general. For
example, when recognizing that a patient with
upper gastrointestinal bleeding might feel anxious,
it suggests relaxation techniques like deep breathing
or meditation. While it’s nice that GenAl recognized
the anxiety, what these patients really need is human
touch and family support” (N 9)

o “The GenAlIs recommendations felt like they came
from a textbook rather than understanding a real
person. Take our diabetic nephropathy patient - there
was no consideration of their unique lifestyle, diet
preferences, or emotional state” (N 16)

Gradual improvement and integration

Despite its limitations, participants highlighted ways to
leverage AI's strengths in emotional understanding while
addressing its shortcomings.

o Al limitations in emotional understanding do exist,
but that doesn’t mean we can'’t use it. Instead, We can
leverage its data-processing capabilities while adding
our human expertise to the mix.” (N 14)

«  “To improve AI's emotional understanding, we
need to provide more comprehensive patient data,
including physical, psychological, and social aspects.
Additionally, Al algorithms must advance in
processing complex data and conducting in-depth
analyses” (N 4)

Superficial emotional insights

Participants emphasized that AI's suggestions for emo-
tional support often lacked actionable details and speci-
ficity, making them less practical for direct application.

o “While AI can suggest psychological support based
on a patient’s emotional state, the recommendations
are often too general and lack specific, actionable
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methods, making it difficult to directly guide patient
self-regulation or improvement.” (N 1)

Changes in learning methods and professional perceptions
The introduction of GenAlI had a significant impact on
participants’ learning methods. It expanded knowledge
sources and improved learning efficiency, but also intro-
duced some negative changes. Participants highlighted
the double-edged sword effect of Al usage, noting its
potential to both enhance and hinder their learning and
professional growth [28].

Positive changes

Participants appreciated how Al enriched their learning
experience by providing quick access to diverse knowl-
edge and improving efficiency.

o “GenAl helped me personalize care plans and access
the latest research and practices in diabetes care,
enriching my knowledge and making it easier to create
nursing plans” (N 16)

o “When preparing a case on chronic thyroid disease,’
1 used Al to gather more comprehensive information,
significantly improving my report preparation
efficiency and quality” (N 11)

Negative changes
Over-reliance on Al led to reduced critical thinking and a
mechanical approach to learning.

o “My reliance on GenAl reduced my ability to think
independently. For instance, while analyzing a
colorectal cancer patient with a history of multiple
diseases, I should have carefully reviewed their
medical history and nursing needs. However, I relied
too much on GenAl's standard answers, which
hampered my analytical and judgment skills” (N 2)

o “While organizing emergency care measures for
liver failure’, GenAl provided detailed answers, but
1 found myself mechanically copying them without
understanding the underlying principles. This quick-
answer approach deprived me of the opportunity for
in-depth exploration and understanding” (N 13)

Double-edged sword effect

GenAl improved Participants acknowledged that while
Al improved learning efficiency, over-dependence on
it could hinder deeper learning and critical thinking
development.

o ‘It improved my case analysis efficiency, but I realized
that my reliance on GenAl's recommendations
limited my ability to independently analyze and
synthesize information” (N 15)
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o “While GenAl can enhance learning efficiency,
over-reliance might foster bad habits like a lack of
initiative and an overdependence on technology.” (N 7)

Changes in professional perceptions

GenAl is reshaping nurse students views of their profes-
sion. GenAl broadened participants’ understanding of
nursing, highlighting its integration with technology and
innovation, while reaffirming the irreplaceable human
aspects of care.

o “Tused to think nursing was just about bedside care,
but working with Al opened my eyes! Now I see it's
this amazing blend of patient care, tech, and data
analysis. It's like the whole field just got bigger and
more exciting!” (N 9)

o ‘It actually motivated me to sign up for IT courses!
Who would've thought 1d be studying tech as part of
my nursing journey? But it makes so much sense now
- it’s all connected” (N 1)

o “GenAl showed me that nursing isn’t just about

following routines— it’s this dynamic field where
we're constantly innovating and learning. It actually
sparked my interest in nursing research. There’s so
much to explore!” (N 3)

o “Working with GenAl really highlighted the
intellectual side of nursing. It's not just physical care—
we're part of this incredible professional field with
endless opportunities for growth” (N 8)

o “GenAl is powerful, but it actually made me
appreciate the human side of nursing even more.
Those emotional connections we make? That empathy
we share? That’s something no technology can replace.
It’s motivated me to really focus on developing those
human skills” (N 12)

Discussion
The transformative role of GenAl in developing nursing
plan
As medical education moves beyond rote memoriza-
tion to emphasize critical reasoning, nursing programs
must also evolve [29]. Early training in advanced cogni-
tive skills can better prepare students for handling com-
plex patient scenarios [30]. Integrating GenAl tools into
nursing education offers a unique opportunity to achieve
these objectives [31]. This aligns with Constructivist
Learning Theory, which emphasizes learning as an inter-
active process [32]. GenAl facilitates this by enabling
iterative refinement, collaborative discussions, and real-
time feedback, encouraging active problem-solving
rather than passive learning.

Our analysis of participants’ experiences revealed
patterns based on academic performance and leader-
ship roles. Two students who scored above 90 explicitly

Page 8 of 11

demonstrated critical engagement with GenAl responses.
Both participants expressed skepticism regarding GenAl
accuracy and completeness, frequently revising and
refining their prompts to improve response quality [33].
Additionally, leadership experience appeared to influence
students’ perceptions of GenAl’s capabilities. Three out
of five class leaders explicitly mentioned GenAl's emo-
tional limitations.

Previous studies [34—35] indicate that GenAlI can
enhance learning efficiency, broaden analytical perspec-
tives, and facilitate personalized learning for nursing
students. In line with these findings, the present study
shows that GenAl is particularly adept at organizing large
volumes of clinical information, providing structured
frameworks, and extending insights beyond traditional
materials. By leveraging these Al-driven capabilities, stu-
dents can devote more time to higher-level tasks, such
as evaluating patient-specific data and customizing care
interventions. Emerging research by Samala et al. fur-
ther highlights the expanding role of GenAl in healthcare
education [36-37].

However, challenges remain. Consistent with previ-
ous studies [38—39], Participants noted issues including
GenAUls limited real-time clinical context, insufficient
understanding of complex cases, a lack of emotional
perception, and occasional inaccuracies in content.
Given the high stakes in nursing and healthcare, where
precision is paramount, these shortcomings must be
addressed. Educators have a crucial responsibility to
teach students how to detect potential biases, critically
analyze AI outputs, and design precise, contextually
aware prompts. Such strategies can help optimize Als
benefits in clinical and educational settings [40].

Balancing GenAl technology with humanistic nursing skills
While GenAl are proficient at data processing, they
struggle to interpret nuanced emotional or nonverbal
cues [41]. Participants underscored this limitation, not-
ing that GenAlI often fails to capture subtle emotional
concerns vital to individualized patient care. This chal-
lenge may be more pronounced in Chinese cultural
contexts, where emotions are often conveyed implicitly,
compared to Western settings where direct verbalization
is more common [42]. These observations echo broader
concerns about the “lost art” of nursing [43], including
skills like empathetic communication, thorough history-
taking [44], and direct observation at the bedside [45].
This gap in GenAlIs emotional understanding also
highlights the importance of social context in learning
and clinical practice. Constructivist Learning Theory sug-
gests that knowledge is built through social interactions,
essential for developing clinical judgment and empathy
[46]. Benner also believes that: “expert nurses focus on
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the needs, resourcefulness, a concern of the other, not their
own virtuosity and virtuousness in providing care” [47].

The findings reaffirm that GenAl can streamline data
management and assist in care planning, but it cannot
replace the profound impact of genuine human interac-
tions. Attributes like compassion, empathy, and cultural
competence remain indispensable in nursing practice.
Going forward, the most capable nurses will be those
who combine technical proficiency in Al with deep-
rooted humanistic values, ensuring patients receive both
technological excellence and personalized, empathetic
care [48].

Ethical considerations and privacy concerns

Participants also highlighted ethical and privacy chal-
lenges, reflecting wider debates on data protection in
healthcare. They expressed apprehensions about safe-
guarding patient confidentiality and preventing the mis-
use of sensitive information, a concern that resonates
with recent calls for stricter regulations around health-
care data [49].

To address these issues, nursing education should
incorporate formal instruction on data ethics, legal obli-
gations, and the responsible use of GenAl. Concurrently,
healthcare institutions must establish robust data secu-
rity measures to protect patient confidentiality and bol-
ster trust in Al-assisted care [50]. By embedding such
frameworks into standard practice, educators and clini-
cians can foster a culture of responsible innovation that
respects patient rights and ethical norms.

Implications for nursing education and practice
The findings of this study highlight several implications
for nursing education:

1. GenAl Training for Educators and Students:

+ Educators must be trained to effectively integrate
GenAl tools into the curriculum, while students
should develop skills in prompt engineering,
critical evaluation, and ethical GenAl usage.

+ A two-hour prompt engineering training module
could be introduced, incorporating iterative
exercises with simple clinical cases to help
students refine Al-generated responses.

2. Reimagining Curricula:

+ Nursing programs should emphasize a balance
between high-tech Al competencies and
low-tech humanistic skills, such as empathy,
communication, and physical assessment.

+  Weekly case studies combining Al analysis
with emotional reflection can be incorporated
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to reinforce both clinical reasoning and
compassionate nursing practice.

3. Research and Development:

+ Future studies should explore ways to enhance
GenAl's emotional understanding, refine
algorithms for greater contextual accuracy, and
address privacy concerns.

4. Professional Identity and Career Development:

+ Engaging with Al broadens students’
understanding of nursing, blending technology
with empathy. While Al highlights innovative
career pathways, it also reinforces the importance
of compassion and human connection in nursing
practice.

+ Career development programs should introduce
Al-enhanced roles in healthcare, allowing students
to explore interdisciplinary opportunities.

Limitations

This study is limited by its focus on a single institution
and a subset of Large Language Models. Additionally,
the research only included third-year nursing students,
excluding other student groups that may offer unique
perspectives. Future research could expand to include
students from different academic years and disciplines,
such as medical students, to capture a broader range
of experiences and insights. Exploring multiple educa-
tional settings and examining the long-term effects of Al
integration on nursing competencies with larger, more
diverse populations would further validate and refine the
findings. Such broader investigations could enhance the
generalizability of the results and provide deeper insights
into optimizing ATI’s role in healthcare education.

Future research

Future research should incorporate external educators or
clinical practitioners to assess Al-generated care plans,
providing an additional layer of validation. Addition-
ally, Further studies could also explore educators’ per-
spectives on integrating GenAl into nursing education,
including its impact on teaching methodologies, student
assessment, and clinical decision-making training.

Conclusion

As GenAl continues to evolve, nursing education must
adapt to prepare students for the challenges and oppor-
tunities of an Al-assisted healthcare environment. By
integrating advanced technological tools with humanistic
nursing skills, educators can cultivate a new generation
of nurses who are both intellectually incisive and deeply
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compassionate. Balancing technological advancements
with ethical considerations and human-centered care
will be key to ensuring that GenAlI enriches, rather than
replaces, the core values of nursing practice.

Abbreviation
GenAl Generative Artificial Intelligence

Supplementary Information
The online version contains supplementary material available at https://doi.or
g/10.1186/512912-025-03115-8.

Supplementary Material 1

Supplementary Material 2

Acknowledgements
We would like to express our gratitude to all the participants in the study.

Author contributions

MYS: Conceptualization, Methodology, Formal analysis, Investigation and Data
Curation, Writing - Original Draft, Funding acquisition: Review, Writing - Review
& Editing; YPS: Formal analysis, Investigation, Data Curation; FCL: Investigation,
Data Curation; JWJ: Investigation, Data Curation.

Funding

This research was supported by grants from Second Batch of Undergraduate
and Postgraduate Provincial Teaching Reform Projects during the 14th Five-
Year Plan by Zhejiang Provincial Department of Education. (JGBA2024419) The
funding bodies played no role in the design, data collection, or interpretation
of this work. The views expressed in this paper are those of the authors and do
not necessarily reflect the position of the funding bodies.

Data availability
The data used in this research are available upon individual request from the
corresponding author.

Declarations

Ethics approval and consent to participate

This study was conducted in accordance with the ethical principles outlined
in the Declaration of Helsinki and all relevant guidelines and regulations.
Approval for the study was granted by the Research Ethics Committee

of ZheJiang Shuren University (Approval Number: ZJSU20250103). All
participants were fully informed about the purpose and procedures of the
study. Participation was voluntary, and participants had the right to withdraw
from the study at any time without any consequences. The study ensured that
informed consent was obtained from all participants. All collected data were
anonymized and kept confidential.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

Shulan (Hangzhou) Hospital, Shulan International Medical College,
Zhejiang Shuren University, Hangzhou, P. R. China

2Zhejiang Shuren University, Hangzhou, P. R. China

*Hangzhou Normal University, Hangzhou 310010, P. R. China

Received: 4 February 2025 / Accepted: 24 April 2025
Published online: 29 April 2025

Page 10 of 11

References

1. Silvestri-Elmore A, Burton C. How can nursing faculty create case studiesus-
ing Al and educational technology? Nurse Educator. 2024.

2. Nashwan A, Gharib S, Alhadidi M, El-Ashry A, Alamgir A, Al-Hassan M, Khedr
M, Dawood S, Abufarsakh B. Harnessing artificial intelligence: strategies for
mental health nurses in optimizing psychiatric patient care. Issues Ment
Health Nurs. 2023;44:1020-34. https://doi.org/10.1080/01612840.2023.22635
79.

3. XuX, ChenY, Miao J. Opportunities, challenges, and future directions of large
Language models, including ChatGPT in medical education: a systematic
scoping review. J Educational Evaluation Health Professions. 2024;21. https://
doi.org/10.3352/jeehp.2024.21.6.

4. Lee H.The rise of ChatGPT: exploring its potential in medical education. Anat
Sci Educ. 2023;17:926-31. https://doi.org/10.1002/ase.2270.

5. Biswas A, Talukdar W. Intelligent clinical documentation: Harnessing genera-
tive Al for patient-centric clinical note generation. Int J Innovative Sci Res
Technol. 2024;9:994-1008. https://doi.org/10.38124/ijisrt/IJISRT24MAY1483.

6. Bragazzi N, Garbarino S. Toward clinical generative Al: conceptual framework.
JMIR Al. 2023. https://doi.org/10.2196/55957. 3.

7. Cook D. Creating virtual patients using large language models: scalable,
global, and low cost. Medical teacher. 2024;1-3. https://doi.org/10.1080/0142
159X.2024.2376879

8. Allison Mool, et al. Using generative Al to simulate patient History-Taking in a
Problem-Based learning tutorial: A Mixed-Methods study. 2024. https://doi.or
9/10.1101/2024.05.02.24306753

9. Ivica Pesovski, et al. Generative Al for Customizable Learning Experiences.
Sustainability. 2024. https://doi.org/10.3390/su16073034

10.  Mert Karabacak, et al. The advent of generative Language models in medical
education. JMIR Med Educ. 2023;9. https://doi.org/10.2196/48163.

11. Tian W, Ge J, ZhaoY, Zheng X. Al chatbots in Chinese higher education:
adoption, perception, and influence among graduate students-an integrated
analysis utilizing UTAUT and ECM models. Front Psychol. 2024;15:1268549. htt
ps://doi.org/10.3389/fpsyg.2024.1268549.

12. Wang M, Wang M, Xu X, Yang L, Cai D, Yin M. Unleashing ChatGPT's power:

A case study on optimizing information retrieval in flipped classrooms via
prompt engineering. IEEE Trans Learn Technol. 2024;17:629-41. https://doi.or
9/10.1109/TLT.2023.3324714.

13. Meskd B. Prompt engineering as an important emerging skill for medical
professionals: Tutorial. J Med Internet Res. 2023;25:€50638. https://doi.org/10.
2196/50638.

14.  Sonish Sivarajkumar, et al. An empirical evaluation of prompting strategies for
large Language models in Zero-Shot clinical natural Language processing:
algorithm development and validation study. JMIR Med Inf. 2024;12. https://d
0i.0rg/10.2196/55318.

15. Yan Hu, et al. Improving large Language models for clinical named entity
recognition via prompt engineering. J Am Med Inf Association: JAMIA.
2023;31:1812-20. https://doi.org/10.1093/jamia/ocad259.

16. Fatima A, Shafique MA, Alam K, Ahmed F. T. K., Mustafa MS. ChatGPT in
medicine: A cross-disciplinary systematic review of ChatGPT's (artificial intel-
ligence) role in research, clinical practice, education, and patient interaction.
Medicine. 2024;103(32):e39250. https://doi.org/10.1097/MD.00000000000392
50.

17. Ho CN,Tian T, Ayers AT, Aaron RE, Phillips V, Wolf RM, Mathioudakis N, Dai T,
Klonoff DC. Qualitative metrics from the biomedical literature for evaluating
large Language models in clinical decision-making: a narrative review. BMC
Med Inf Decis Mak. 2024;24(1):357. https://doi.org/10.1186/512911-024-0275
7-Z.

18. PiaoY,Chen H,Wu S, Li X, Li Z, Yang D. Assessing the performance of large
Language models (LLMs) in answering medical questions regarding breast
cancer in the Chinese context. Digit Health. 2024;10. https://doi.org/10.1177/
20552076241284771.

19. Kara Kedrick, et al. The multifaceted role of Self-Generated question asking in
Curiosity-Driven learning. Cogn Sci. 2023;47:4. https://doi.org/10.1111/cogs.1
3253.

20.  Contributors O. Opencompass: A universal evaluation platform for founda-
tion models. 2023. https://github.com/open-compass/opencompass

21. LiuGYul, LiJ JinR Huang, Shil, Zhang J, Ji X, CuiT, Liutao L, Song J, Zan
H, Li S, Xiong D. OpenEval: Benchmarking Chinese LLMs across capabil-
ity, alignment, and safety. Proceedings of the 2024 ACL Demonstrations.
2024;190-210. https://doi.org/10.18653/v1/2024.acl-demos.19

22. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative
research (COREQ): a 32-item checklist for interviews and focus groups. Int J


https://doi.org/10.1186/s12912-025-03115-8
https://doi.org/10.1186/s12912-025-03115-8
https://doi.org/10.1080/01612840.2023.2263579
https://doi.org/10.1080/01612840.2023.2263579
https://doi.org/10.3352/jeehp.2024.21.6
https://doi.org/10.3352/jeehp.2024.21.6
https://doi.org/10.1002/ase.2270
https://doi.org/10.38124/ijisrt/IJISRT24MAY1483
https://doi.org/10.2196/55957
https://doi.org/10.1080/0142159X.2024.2376879
https://doi.org/10.1080/0142159X.2024.2376879
https://doi.org/10.1101/2024.05.02.24306753
https://doi.org/10.1101/2024.05.02.24306753
https://doi.org/10.3390/su16073034
https://doi.org/10.2196/48163
https://doi.org/10.3389/fpsyg.2024.1268549
https://doi.org/10.3389/fpsyg.2024.1268549
https://doi.org/10.1109/TLT.2023.3324714
https://doi.org/10.1109/TLT.2023.3324714
https://doi.org/10.2196/50638
https://doi.org/10.2196/50638
https://doi.org/10.2196/55318
https://doi.org/10.2196/55318
https://doi.org/10.1093/jamia/ocad259
https://doi.org/10.1097/MD.0000000000039250
https://doi.org/10.1097/MD.0000000000039250
https://doi.org/10.1186/s12911-024-02757-z
https://doi.org/10.1186/s12911-024-02757-z
https://doi.org/10.1177/20552076241284771
https://doi.org/10.1177/20552076241284771
https://doi.org/10.1111/cogs.13253
https://doi.org/10.1111/cogs.13253
https://github.com/open-compass/opencompass
https://doi.org/10.18653/v1/2024.acl-demos.19

Shen et al. BMIC Nursing

23.

24.

25.
26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

(2025) 24:470

Qual Health Care: J Int Soc Qual Health Care. 2007;19(6):349-57. https://doi.or
9/10.1093/intghc/mzm042.

Gill P, Baillie J. Interviews and focus groups in qualitative research: an update
for the digital age. Br Dent J. 2018;225(6):668-72. https://doi.org/10.1038/sj.b
dj.2018.815.

Graneheim UH, Lindgren BM, Lundman B. Methodological challenges in
qualitative content analysis: A discussion paper. Nurse Education Today.
2017;56:29-34. https://doi.org/10.1016/j.nedt.2017.06.002

Wang J, et al. Prompt engineering for healthcare: Methodologies and applica-
tions. ArXiv Preprint. 2023. https://doi.org/10.48550/arXiv.2304.14670.

Heston TF. Prompt engineering for students of medicine and their teachers.
arXiv preprint. 2023. https://doi.org/10.48550/arXiv.2308.11628

Matan, Rubin, et al. Considering the role of human empathy in Al-Driven
therapy. JMIR Mental Health. 2024;11. https://doi.org/10.2196/56529.

Dong X, Tian Y, He M, Wang T. When knowledge workers Meet Al? The
double-edged sword effects of Al adoption on innovative work behavior. J
Knowl Manage. 2024. https://doi.org/10.1108/jkm-02-2024-0222.

Oztiirk Birge A, Kutlutiirkan S. The impact of case-based education on the
development of nursing students’clinical reasoning skills in managing critical
illnesses: A pilot randomized controlled trial. J Educ Res Nurs. 2024,21(2):144-
53. https://doi.org/10.14744/jern.2024.80000.

Ignacio J, Chen H. Cognitive integration in health professions education:
Development and implementation of a collaborative learning workshop in
an undergraduate nursing program. Nurse Educ Today. 2020;90:104436. https
://doi.org/10.1016/j.nedt.2020.104436.

Sraboyants T, Winer L. Exploring new frontiers in nursing education: assessing
the role of generative Al (chat GPT) in aligning family nurse practitioner
coursework to AACN's new essentials. J Nurs Educ Pract. 2024. https://doi.org
/10.5430/jnepv14n12p1.

Matthews MR, Constructivism, Education S. A further appraisal. J Sci Edu
Technol. 2002;11:121-34. https://doi.org/10.1023/A:1014661312550.

Ahmed Z, Shanto SS, Rime MHK, Morol MK, Fahad N, Hossen MJ, Abdullah-
Al-Jubair M. The generative Al landscape in education: mapping the

terrain of opportunities, challenges, and student perception. IEEE Access.
2024;12:147023-50. https://doi.org/10.1109/ACCESS.2024.3461874.

Sun G. Prompt engineering for nurse educators. Nurse Educ. 2024. https://doi
.0rg/10.1097/NNE.0000000000001705.

Topaz M, Peltonen L, Michalowski M, Stiglic G, Ronquillo C, Pruinelli L, Song J,
O'Connor S, Miyagawa S, Fukahori H. The ChatGPT effect: Nursing education
and generative artificial intelligence. J Nurs Educ. 2024;1-4. https://doi.org/10
.3928/01484834-20240126-01.

Samala AD, Rawas S, Wang T, et al. Unveiling the landscape of generative arti-
ficial intelligence in education: A comprehensive taxonomy of applications,
challenges, and future prospects. Educ Inform Technol. 2024. https://doi.org/
10.1007/510639-024-12936-0.

Samala AD, Rawas S, Criollo-C S, et al. Emerging technologies for global
education: A comprehensive exploration of trends, innovations, challenges,
and future horizons. SN Comput Sci. 2024;5:1175. https://doi.org/10.1007/s42
979-024-03538-1.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

Page 11 of 11

Yelne S, Chaudhary M, Dod K, Sayyad A, Sharma R. Harnessing the power of
Al: A comprehensive review of its impact and challenges in nursing science
and healthcare. Cureus. 2023;15. https://doi.org/10.7759/cureus49252.
Ali F. Artificial intelligence in nursing practice: challenges and barriers.
Helwan Int J Nurs Res Pract. 2024. https://doi.org/10.21608/hijnrp.2024.29292
3.1169.
FuY, Weng Z. Navigating the ethical terrain of Al in education: A systematic
review on framing responsible human-centered Al practices. Computers
Education: Artif Intell. 2024;7:100306. https://doi.org/10.1016/j.caeai.2024.100
306.
Deng X, An S, Cheng C. Cultural differences in the implicit and explicit
attitudes toward emotion regulation. Pers Indiv Differ. 2019;149:220-2. https/
/doi.0rg/10.1016/j.paid.2019.05.057.
Ahmadi N, Hammond T. Recognizing and Responding to Human Emotions: A
Survey of Artificial Emotional Intelligence for Cooperative Social Human-
Machine Interactions. 2023 IEEE Frontiers in Education Conference (FIE).
2023:1-5. https://doi.org/10.1109/FIE58773.2023.10343328
Hudec L. The art of nursing been lost to technology?. Gastroenterol Nurs.
2021;44:284-7. https://doi.org/10.1097/SGA.0000000000000610. HAS.
Butler S. How to take a comprehensive patient history. Emerg Nurse: J RCN
Accid Emerg Nurs Association. 2024. https://doi.org/10.7748/en.2024.e2209.
Tomar G, Verma K. Bedside learning: Vital for nursing education - creating
competent, empathetic healthcare professional. Int J Adv Res. 2023. https://d
0i.org/10.21474/ijar01/17926.
Zhou X, Schofield L. Using social learning theories to explore the role of gen-
erative artificial intelligence (Al) in collaborative learning. J Learn Dev High
Educ. 2024;30. https://doi.org/10.47408/jldhe.vi30.1031.
Benner P, Tanner CA, Chesla CA. Becoming an expert nurse. AJN Am J Nurs.
1997,97(6):16BBB.
Cary M, De Gagne J, Kauschinger E, Carter B. Advancing health equity
through artificial intelligence: an educational framework for Preparing nurses
in clinical practice and research. Creat Nurs. 2024;30:154-64. https://doi.org/1
0.1177/10784535241249193.
Olorunfemi O, Oyegoke E, Abiodun O, Kunle-Abioye F, Ayeni B. Achieving A
balance between ethical and legal obligations with regard to confidentiality
and patient privacy. Amrita J Med. 2024. https://doi.org/10.4103/amjm.amjm
7_24.
Arefin S. Strengthening healthcare data security with Ai-Powered threat
detection. Int J Sci Res Manage (IJSRM). 2024. https://doi.org/10.18535/ijsrm/
v12i10.ec02.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1038/sj.bdj.2018.815
https://doi.org/10.1038/sj.bdj.2018.815
https://doi.org/10.1016/j.nedt.2017.06.002
https://doi.org/10.48550/arXiv.2304.14670
https://doi.org/10.48550/arXiv.2308.11628
https://doi.org/10.2196/56529
https://doi.org/10.1108/jkm-02-2024-0222
https://doi.org/10.14744/jern.2024.80000
https://doi.org/10.1016/j.nedt.2020.104436
https://doi.org/10.1016/j.nedt.2020.104436
https://doi.org/10.5430/jnep.v14n12p1
https://doi.org/10.5430/jnep.v14n12p1
https://doi.org/10.1023/A:1014661312550
https://doi.org/10.1109/ACCESS.2024.3461874
https://doi.org/10.1097/NNE.0000000000001705
https://doi.org/10.1097/NNE.0000000000001705
https://doi.org/10.3928/01484834-20240126-01
https://doi.org/10.3928/01484834-20240126-01
https://doi.org/10.1007/s10639-024-12936-0
https://doi.org/10.1007/s10639-024-12936-0
https://doi.org/10.1007/s42979-024-03538-1
https://doi.org/10.1007/s42979-024-03538-1
https://doi.org/10.7759/cureus.49252
https://doi.org/10.21608/hijnrp.2024.292923.1169
https://doi.org/10.21608/hijnrp.2024.292923.1169
https://doi.org/10.1016/j.caeai.2024.100306
https://doi.org/10.1016/j.caeai.2024.100306
https://doi.org/10.1016/j.paid.2019.05.057
https://doi.org/10.1016/j.paid.2019.05.057
https://doi.org/10.1109/FIE58773.2023.10343328
https://doi.org/10.1097/SGA.0000000000000610
https://doi.org/10.7748/en.2024.e2209
https://doi.org/10.21474/ijar01/17926
https://doi.org/10.21474/ijar01/17926
https://doi.org/10.47408/jldhe.vi30.1031
https://doi.org/10.1177/10784535241249193
https://doi.org/10.1177/10784535241249193
https://doi.org/10.4103/amjm.amjm_7_24
https://doi.org/10.4103/amjm.amjm_7_24
https://doi.org/10.18535/ijsrm/v12i10.ec02
https://doi.org/10.18535/ijsrm/v12i10.ec02

	﻿Prompts, privacy, and personalized learning: integrating AI into nursing education—a qualitative study
	﻿Abstract
	﻿Introduction
	﻿Background
	﻿Objectives

	﻿Methods
	﻿Study design
	﻿Context
	﻿Participants and sampling
	﻿Data collection
	﻿Data analysis
	﻿Rigor

	﻿Results
	﻿Experience with GenAI usage
	﻿Efficiency in information organization and framework construction
	﻿Enhanced convenience and analytical efficiency
	﻿Challenges in accuracy and completeness


	﻿Effectiveness in nursing case analysis
	﻿Comprehensive framework vs. Depth
	﻿Need for content refinement and supplementation
	﻿Quality issues in case reports
	﻿AI’s capability in supplementary analysis

	﻿Prompt design and its role
	﻿Challenges in prompt design
	﻿Strategies for learning and refinement
	﻿Key takeaways for improving prompt design

	﻿Privacy and data security
	﻿Concerns about privacy breaches
	﻿Impact of data security concerns
	﻿Strengthening privacy protection

	﻿Emotional Understanding of GenAI
	﻿Limitations in emotional Understanding
	﻿Gradual improvement and integration
	﻿Superficial emotional insights

	﻿Changes in learning methods and professional perceptions
	﻿Positive changes
	﻿Negative changes
	﻿Double-edged sword effect
	﻿Changes in professional perceptions

	﻿Discussion
	﻿The transformative role of GenAI in developing nursing plan
	﻿Balancing GenAI technology with humanistic nursing skills
	﻿Ethical considerations and privacy concerns
	﻿Implications for nursing education and practice
	﻿Limitations
	﻿Future research

	﻿Conclusion
	﻿References


