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Dear Editor,

Artificial intelligence (AI) has permeated healthcare
education, promising to revolutionize nursing training
through tools such as chatbots, virtual simulations, and data-
driven curricula. However, its adoption raises urgent
questions about the preservation of critical thinking,
academic integrity, and equitable access to technological
resources [1]. While Al proponents highlight its potential to
address global nursing shortages and personalize learning,
critics warn of its risks in depersonalizing education and
exacerbating inequities [2, 3].

The integration of Al into nursing education is not merely
a technological shift but a cultural and pedagogical
revolution. A’s capacity to process vast datasets, simulate
clinical scenarios, and generate educational content has
redefined how nurses are trained [4]. For instance, virtual
patient simulations powered by Al allow students to practice
high-stakes procedures in risk-free environments, while
chatbots like ChatGPT provide instant feedback on
assignments[5]. However, these advancements are
accompanied by ethical dilemmas. How can educators
ensure that Al enhances rather than replaces human
empathy in nursing? How can institutions prevent Al from
widening global disparities in healthcare education? These
questions demand a nuanced analysis of Al’s promises and
pitfalls. This letter to the editor examines the paradoxical
role of artificial intelligence in nursing education. While
existing literature discusses Al opportunities and challenges

separately, there remains a critical need for an integrated
analysis that simultaneously addresses global equity
concerns and pedagogical implications. Al has permeated
healthcare education, promising to revolutionize nursing
training through tools like chatbots and virtual simulations.
However, its adoption raises urgent questions about the
preservation of critical thinking, academic integrity, and
equitable access to technological resources. The integration
of Al represents not merely a technological shift but a
cultural and pedagogical revolution that demands careful
navigation. Without addressing the research gap in balancing
innovation with human-centered values, we risk widening
global disparities while undermining nursing's core
principles of empathy and critical judgment.

The Rise of Al in Nursing Education

Technological Foundations of AI: Al encompasses
systems designed to mimic human cognitive
functions, including machine learning (ML), natural
language processing (NLP), and robotic process
automation (RPA)[6]. In nursing education, these
technologies manifest as follows:

Virtual Simulations: Al-driven platforms such as
Body Interact simulate patient interactions, enabling
students to practice clinical decision-making [4].
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Chatbots: Tools such as ChatGPT assist in drafting
essays, answering queries, and generating case studies

[7].

Administrative Automation: Al streamlines grading,
curriculum design, and data management, freeing
educators to focus on mentorship [6].

According to von Gerich et al., AD’s ability to analyze
structuted and unstructured data, such as patient
records or research articles, has made it indispensable
for evidence-based education. However, its
deployment  requires careful alignhment with
pedagogical goals [8].

Global Adoption and Educational Reforms

The integration of Al into nursing curricula reflects
broader trends in healthcare digitization. High-income
countties such as the U.S. and the U.K. have pioneered Al-
powered learning platforms, while low- and middle-income
countries (LMICs) lag due to infrastructure gaps [5]. The
Wortld Health Organization's (WHO) Global Strategic
Directions for Nursing and Midwifery (2021-2025)
emphasize Al's role in achieving universal health coverage.
However, the document acknowledges the need for
safeguards to prevent technology-driven inequities [9].

Controversies and Evidence
1. Academic Integrity vs. Technological Innovation

Al-powered chatbots such as ChatGPT have sparked
concerns about plagiarism and academic dishonesty [10]. A
2022 survey revealed that nurses lacked awareness of Al
mechanisms, complicating efforts to detect Al-generated
content [11]. Universities grapple with enforcing policies
against Al misuse, as detection software remains unreliable
[7]. Critics argue that Al-generated assignments may
undermine skill development, while educators advocate
redefining assessment methods to focus on critical synthesis
rather than rote writing [12].

The Philippines, a top exporter of nurses, has seen
widespread adoption of Al tools among students. However,
faculty have reported challenges in verifying the authenticity
of Al-assisted coursework. To address this, institutions such
as the University of the Philippines College of Nursing have
introduced hybrid assessments that combine Al-generated
scenarios with oral defenses [4].

2. Critical Thinking and Human-Centered Care

The automation of clinical decision-making tools may
reduce nurses’ autonomy. Studies have shown that
overreliance on Al may diminish problem-solving skills,
particularly in resource-limited settings where nurses rely on
adaptive reasoning [5, 13, 14]. Conversely, Al-driven
simulations offer safe environments for practicing complex
scenarios and enhancing preparedness for real-world
challenges [4]. Instructors should guide students to use Al
as an assistant rather than a replacement, teaching them to
evaluate Al-generated information for accuracy, relevance,
and trustworthiness. It is important that students can
evaluate the information provided by Al and determine
whether it is accurate, relevant, and trustworthy. Students

should also be encouraged to engage in critical thinking and
problem-solving activities that require them to develop
solutions to complex problems based on Al-generated
answers. Instructors must educate students about the
responsible use of Al [15]. This requires providing clear
guidelines on when and how to use these tools appropriately
and emphasizing the importance of critical thinking,
originality, and proper citation. Instructors should also be
aware of the limitations of AI technology and encourage
students to engage with the course material in a meaningful
way rather than simply relying on Al to help [12]. Nursing
students should be educated in digital professionalism to
understand the risks associated with creating, sharing, and
consuming digital media generated by AI and other digital
media [1]. Students should also have strong critical thinking
skills that enable them to interpret insights generated by Al
and effectively apply them to improve patient care [6].

Ethical Dilemma: Al vs. Empathy

Critics warn that Al could depersonalize care. For
instance, Al chatbots used in mental health education may
inadvertently teach students to prioritize efficiency over
emotional intelligence [3]. In contrast, proponents argue that
AT can enhance empathy by simulating patient perspectives,
such as those of individuals with chronic illnesses [10].

3. Global Equity and Access

While high-income countries integrate Al into curricula,
LMICs face barriers, including limited digital infrastructure
and funding. This disparity risks widening the global nursing
competency gap and perpetuating reliance on outdated
training methods [10].

Solutions and Implications
1. Curriculum Integration

Educators must embed Al literacy and ethics into
nursing programs. This includes:

Critical Evaluation Skills: Teaching students to assess Al-
generated content for accuracy and bias.

Ethics Modules: Addressing topics such as data privacy,
algorithmic bias, and the moral implications of Al-driven
care.

Hybrid Learning: Combining Al tools with traditional
methods, such as problem-based learning (PBL), to balance
innovation with hands-on practice.

2. International Collaboration

Global standards for Al use in education, akin to the
WHO’s Global Code of Practice, are essential to ensure
equitable access and ethical deployment. Key steps include:

Funding Initiatives: Prioritizing grants for LMICs to
develop Al infrastructure

Cross-Border Partnerships: Collaborations between
institutions, such as the International Council of Nurses
(ICN), and tech firms to co-design affordable tools.

The Pan American Health Organization has developed
offline Al training modules for nursing schools in rural
Colombia, showing measurable improvement in clinical
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decision-making with students achieving competency
benchmarks within six months. Implementation of Al
literacy modules should target student competency in Al
evaluation within 2 years, and international partnerships
should aim to reduce the Al access gap in LMICs within 5
years [10].

3. Pedagogical Innovation

The integration of artificial intelligence (AI) into problem-
based learning (PBL) represents a transformative
opportunity in nursing education. The most significant
improvements occur during the prototype production and
evaluation phases, where the Al provides greater autonomy,
responsive feedback, and adaptive personalization. As
demonstrated in the research, Al serves as an "important
means of obtaining continuous feedback and self-
assessment  throughout critical —stages of project
production,"  offering  specific and  personalized
recommendations that enhance the quality of students'
clinical decision-making prototypes.

For nursing education, three critical applications emerge:

1. Al-Enhanced Virtual Patient Simulations: Al-driven
virtual patient technology offers nursing students authentic
and interactive clinical practice settings that replicate a wide
range of patient behaviors and emotional responses. This
technology significantly improves diagnostic skills and
communication abilities while simultaneously enhancing
students' capacity for compassionate care. Al-generated
patient interactions help students develop the crucial balance
between technical proficiency and human empathy that
defines quality nursing practice [17].

2. Personalized Learning Pathways: Al's capacity to
analyze student performance in real time enables the
creation of individualized learning trajectories that adapt to
each nursing student's competency level and learning style.
This personalization reduces academic anxiety by providing
immediate feedback on clinical scenarios, allowing students
to refine their approaches without fear of irreversible
consequences in real patient settings. The "self-reporting
atmosphere" created by AI progress tracking enhances
nursing students' self-efficacy, which is a critical element in
developing confidence in clinical judgment [17].

3. Critical Thinking Enhancement: Rather than
replacing human reasoning, Al serves as a "third-party for
critical discussion" that stimulates deeper analysis. When
nursing students engage with Al-generated
recommendations, they must evaluate the accuracy,
relevance, and ethical implications of Al suggestions,
thereby strengthening their critical thinking skills. As Chen
et al. demonstrated, this process teaches students to "draw
correct conclusions despite misleading, missing, or
inaccurate data," a vital skill when navigating complex
clinical scenarios with incomplete information [17].

Implementation requires the strategic integration of Al at
specific PBL phases:

Case Generation: Al can automatically create diverse and
culturally responsive clinical scenarios that reflect global
health challenges. Nursing educators can leverage natural
language processing to generate individualized patient cases

that address specific learning objectives and competency
requirements.

Prototyping Phase: During the development of care plans
and clinical decision pathways, Al provides real-time
feedback on evidence-based practice standards, helping
students identify gaps in their clinical reasoning without
compromising human elements of care.

Evaluation Phase: Al's ability to assess student
performance across multiple dimensions (engagement
quality, clinical reasoning, and ethical considerations)
provides nursing instructors with comprehensive insights
for targeted interventions. The sentiment and visual analysis
of students' responses can predict future outcomes and
identify those who require additional support.

However, successful implementation requires addressing
critical challenges.

Infrastructure Limitations: Many nursing programs,
particularly those in low- and middle-income countties, lack
the necessary digital infrastructure. As demonstrated by the
Ruiz Viruel study, technical infrastructure and digital literacy
among educators play a decisive role in successful Al
integration.

Ethical Considerations: Nursing education must ensure
that AT applications maintain patient privacy standards and
avoid algorithmic bias that could compromise clinical
judgment. As emphasized by Chen et al. (2024), reducing
bias in Al training data can significantly improve medical
decision-making [17].

Preserving Human Elements: The most effective Al
integration maintains the irreplaceable human elements of
nursing. As the WHO guidelines recommend, Al should
never replace clinical judgment in final decision-making,
with a specific metric of maintaining 95% human
involvement in patient scenarios [17-19].

The evidence suggests that when propetly implemented,
Al-enhanced PBL can simultaneously improve both the
technical competencies and human eclements of nursing
practice. By strategically deploying Al as a collaborative tool
rather than as a replacement for clinical reasoning, nursing
education can prepare graduates who are both
technologically proficient and deeply committed to the
empathetic, patient-centered care that defines the
profession. This balanced approach addresses the global
equity concerns raised throughout this paper while ensuring
that Al serves as a catalyst for innovation rather than a threat
to nursing's core values.

Conclusion

Al integration into nursing education is inevitable, but
its success hinges on intentional implementation that
prioritizes human values. Without safeguards,
technology risks prioritizing efficiency over empathy
and widening global inequities. The nursing profession
must establish clear metrics for success, including
maintaining human elements in 95% of clinical
decision-making scenarios and achieving 80% Al
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literacy among students within two  years.
Interprofessional collaboration among educators,
policymakers, and technologists is vital to ensure that
Al enhances—not replaces—the irreplaceable human
elements of nursing. The time for coordinated action
is now, as the decisions we make today will shape the
future of healthcare education for generations to
come.
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