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The screen had spoken, plans were laid.

But something felt not quite complete -

The face in front, too still, too sweet.

These verses capture a defining moment in contempo-
rary medical education: the emergence of a generation of 
learners who have never known a world without algorith-
mic assistance. Today’s medical students represent the first 
group being trained clinically in a world where technology, 
specifically artificial intelligence (AI), is deeply embedded 
in the education framework and training infrastructure [1, 
2].

Over the last decade, AI has introduced numerous 
advanced features to educational technologies, including 
virtual patient simulators, intelligent tutoring systems, auto-
mated evaluation systems, and diagnostic decision support 
tools [3, 4]. This transformation came with Generation Z. 
They are digital natives who grew up with smartphones 
and have unlimited information resources available at their 
fingertips 24/7 [5]. In comparison to earlier generations, 
these learners approach medical training with preconceived 
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As artificial intelligence (AI) systems are increasingly adopted into educational frameworks, the medical field is undergo-
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focuses on integration, emphasising assistance rather than secession, to avoid technological disintegration that impedes the 
development of high-level thinking among clinicians. The results indicate a need for a balance between leveraging AI’s 
capabilities and developing humanistic clinical skills in preparing graduates for complex patient interactions.
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notions that are quite contrasting regarding how information 
is accessed, utilised, and applied.

Nonetheless, unprecedented advancements in technology 
designed for AI and learners who are digital natives raise 
serious ethical concerns regarding the practice of medicine. 
As one of the most advanced AI systems achieves pattern 
recognition, suggests diagnoses, and recommends treat-
ments with increasing accuracy, the question arises as to 
whether future clinicians will possess the critical reasoning 
skills, clinical intuition, and empathetic engagement essen-
tial to quality medical care [6, 7].

The aim of this article is to explore the ethical consid-
erations stemming from over-reliance on AI in medical 
teaching tools, with a specific focus on how digitally native 
students engage with algorithmic instructions. We anal-
yse both positive effects and risks of this integration while 
developing an appropriate model for ethical application that 
respects fundamental humanitarian principles of medical 
practices.

1.1  Methodological approach

This article adopts a narrative review and analytical perspec-
tive approach rather than a systematic or scoping review. 
Relevant literature was identified through targeted searches 
of PubMed, Scopus, Education Resources Information Cen-
ter (ERIC), and Google Scholar, focusing on publications 
from 2019 to 2025. Search terms included combinations 
of artificial intelligence, medical education, ethics, clinical 
reasoning, and empathy. Sources were selected based on 
relevance to ethical dimensions of AI use in medical educa-
tion, with priority given to peer-reviewed reviews, empiri-
cal studies, and international guidance documents. The aim 
was not exhaustive coverage but conceptual synthesis to 
inform ethical reflection.

2  The promise and peril of AI integration

2.1  Benefits of AI in medical education

It draws the map, it gives the plan,

But doesn’t see the trembling hand.

The use of AI in medical education has a unique poten-
tial to optimise educational outcomes and widen access to 
quality training. Adaptive approaches powered by AI tech-
nology facilitate the creation of tailored content and strate-
gies for each student, enabling the acquisition of learning 
objectives and skills through [8, 9]. With the help of virtual 

patient simulators, students can practise clinical reasoning 
and decision-making in safe environments through repeated 
simulations of unusual but intricate cases that are infre-
quently encountered in traditional rotations [3]. In addition, 
AI technologies can automate evaluations, significantly 
improving accuracy, objectivity, and consistency while also 
reducing the time required to provide results to learners. 
Automated marking of practical assessments for clinical 
skills, interactions with standardised patients or even writ-
ten papers will lessen assessors’ workload while enhanc-
ing efficiency [4]. A more responsive assessment system 
enhances feedback loops, which accelerate skill acquisi-
tion while targeting areas of weaker performance relative to 
other evaluative strategies.

AI has the potential to mitigate cognitive biases relevant 
to medical education and practice. It can recommend differ-
ential diagnoses and evidence-based suggestions that help 
both learners and educators identify and overcome common 
cognitive oversights such as anchoring bias, confirmation 
bias or premature closure [10, 11]. This is especially useful 
for fostering critical thinking among novice learners who 
are more vulnerable to these cognitive biases. Perhaps most 
importantly, AI has the capacity to democratise access to 
expertise in low-resource areas. Learners located in rural or 
underserved regions have equal access to AI-assisted learn-
ing tools as their peers studying at well-resourced urban 
medical schools, which helps reduce educational inequities 
and advance global health [12, 13].

2.2  Ethical concerns and risks

It cannot read the subtle cues.

Of pain wrapped up in patient news,

Nor weigh a silence, held with care,

When stories live beyond what’s there.

Along with the positive impacts, the increased use of AI 
in medical education raises several ethical issues that require 
thorough reflection. One of the most fundamental concerns 
is regarding the merging or loss of clinical intuition and 
the growing reliance on algorithmic frameworks for deci-
sion-making [14, 15]. The ethical analysis in this section is 
informed by established principles of medical ethics, benefi-
cence, non-maleficence, autonomy, and justice, while also 
drawing on relational and virtue-based ethical perspectives 
relevant to education and professional formation.

Recognising and sensing when something is amiss with 
a patient, despite normal test results, or identifying patterns 
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warranting certain diagnoses, has always been regarded as 
‘the sign of mastery’ of clinically expert practice [16]. This 
intuitive talent stems from encountering many patients and 
engaging in deep contemplation about the medical services 
provided. There is concern that students trained under the 
paradigm of automated recommendation will be unable to 
acquire this essential skill because they are accustomed to 
receiving prompt, algorithm-based instructions [14].

The empathy gap is yet another precise concern for eth-
ics. The practice of medicine as a clinical profession has the 
distinguishing characteristic of requiring a personal connec-
tion with patients, as it involves alleviating their fears and 
providing comfort during periods of vulnerability [17, 18]. 
No matter how advanced AI systems might be, they cannot 
match the human ability to understand culture and deal with 
emotional intelligence empathetically. These interpersonal 
skills are vital in all areas of life, and students who become 
overly reliant on AI-mediated interactions may struggle to 
acquire these essential skills [19].

These issues add to an already overstretched collection 
of concerns viewed through the lens of ethics. Students tend 
to receive extreme confidence boosts when working with AI 
systems because algorithms give recommendations based 
on preset rules. This tends to suspend critical examination 
altogether, leading students to trust suggestions put forth by 
an algorithm excessively. In medicine, a field often marked 
by uncertainty, this false confidence is particularly challeng-
ing to manage, as coping with uncertainty is a crucial clini-
cal competency that one should possess [5]. Students who 
become accustomed to interacting under drastically differ-
ent circumstances due to the certainty provided by AIs will 
have a very low tolerance for the appropriate level of uncer-
tainty. The application of AI in medical education widens 
equity and justice issues. It is possible that the trained data-
sets for AI systems do not sufficiently capture a wide range 
of patients, which results in reinforcing or perpetuating 
existing disparities in healthcare [20, 21]. Students taught 
using biased AIs may inadvertently provide substandard 
care to underrepresented groups. Moreover, the availability 
of sophisticated AI tools may deepen the already existing 
gaps in education and widen the disparity between well-
resourced and under-resourced institutions [22].

3  Current evidence and illustrative 
observations

The use of AI in education has noteworthy implications, 
both positive and negative, as seen in its recent applications 
in the medical field. Some of the premier medical institu-
tions have started using virtual patient simulations powered 
by AI to augment clinical teaching. Preliminary assessments 

indicate that students engaging with these platforms exhibit 
increased diagnostic accuracy and enhanced clinical reason-
ing skills compared to students participating in traditional 
case-based learning [1, 3].

Qualitative analysis of free-text responses from trainee 
doctors revealed concerns about the impact of AI technolo-
gies on their ability to develop clinical judgment and practi-
cal skills, highlighting potential challenges to autonomous 
practice [14]. One junior doctor reflected: “Doctors would 
de-skill, when AI fails them the clinical skills would be the 
only thing they rely on….need to find the balance between 
both”.

Instructor observations confirm the concerns raised by 
students. Survey studies indicate that students who trained 
with AI tools inappropriately relied on them to guide their 
reasoning independently and tended to exhibit reduced self-
assurance when not given the option of AI support [15]. 
Integrating AI ethics into medical education, while often 
guided by principle-based approaches, must also attend to 
virtue-based and relational dimensions of ethics—such as 
professional character, moral judgment, and responsibil-
ity—to prepare students for the ethical complexities of AI 
in clinical practice [7].

Cross-cultural studies reveal significant differences in 
how regions utilise AI technology. Some regions have 
adopted a more cautious approach to integrating AI into 
medical education, emphasising ethical literacy over tech-
nical instruction [6]. A cross-sectional study conducted in 
Beijing, China, investigated the understanding, trust, and 
attitudes that medical students hold towards AI in relation 
to medical education. The study revealed that, although stu-
dents perceived AI as a valuable resource for educational 
efficiency, they expressed concerns related to privacy, data 
security, and ethics—particularly issues of data governance, 
accountability, and fairness in algorithmic decision-making. 
These factors shaped both their perceptions and acceptance 
of AI technologies within their academic settings [23].

4  Toward ethical AI integration

4.1  Guiding principles

Let it assist - but not define.

The fragile path of care and time.

The integration of an ethical approach regarding AI use 
in medical education needs to strike a balance between the 
humanistic values of medicine and the technologies that 
accompany it. We suggest four basic principles to foster 
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medical education, transitioning from supervised practice 
towards independent practice. Progression can be evalu-
ated using staged assessments that progressively remove AI 
support across training phases. In practice, a staged curricu-
lum model may involve early-phase students using AI for 
foundational knowledge acquisition and guided case explo-
ration; mid-phase learners engaging in parallel AI-assisted 
and independent reasoning; and senior students expected to 
demonstrate diagnostic reasoning and patient communica-
tion without AI reliance during high-stakes assessments.

The principle of transparent limitations allows the stu-
dents to be aware of both the strengths and weaknesses of 
any AI system. In particular, understanding the gaps in rec-
ommended responses, considering recommenders’ biases, 
and judging if an AI-provided response is actually useful are 
crucial elements which make up the ability to evaluate algo-
rithms [6]. System capabilities alongside AI literacy should 
be treated equally to traditional clinical skills. Evaluation 
may include learners’ ability to articulate AI limitations dur-
ing case discussions or examinations.

The principle of preserved humanity is the argument that 
technology should not erode essential human qualities of 
caring for patients. Educational curricula must still focus 
on developing empathy and its related components - cul-
tural sensitivity, active listening, and applied ethics, under-
stood here as the practical enactment of ethical reasoning in 
real clinical interactions rather than abstract moral theory 
[17]. These abilities will only grow in significance as more 

this integration, as illustrated in Fig. 1. These four guiding 
principles are not proposed as replacements for established 
ethical frameworks, but as applied educational translations 
of them. Complementarity aligns with beneficence and 
non-maleficence; graduated autonomy reflects respect for 
learner autonomy and professional development; transpar-
ent limitations relate to justice and accountability; and pre-
served humanity resonates with virtue ethics and relational 
ethics in healthcare education.

The principle of complementarity emphasises that AI 
should enhance, not replace, human clinical skills. This 
perspective acknowledges that there are distinct capabili-
ties integral to effective medical practice, intuitive as well 
as analytical, and that AI’s strengths lie in data fetching and 
processing while humans excel in empathy, vital creativity, 
and multi-layered ethical thought [1]. Programs aimed at 
training individuals should foster the development of both 
sets of capabilities in a complementary manner. This prin-
ciple may be evaluated through assessments comparing stu-
dent performance with and without AI assistance in clinical 
reasoning tasks.

As embodied in the principle of graduated autonomy, 
students should progress from more AI-assisted, structured 
learning contexts to gain increasing independence step by 
step. The early-stage use of AI tools accelerates the learn-
ing process; however, students must develop adequate con-
fidence and competence in independent clinical reasoning 
[2]. This shift aligns with the evolution within traditional 

Fig. 1  Four guiding principles 
to integrate AI use in medical 
education
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concern about the impact of AI on educational processes 
should be accessible to instructors and learners [24].

5  Conclusion

For even now, it’s hard to see.

If care survives in circuitry.

Adopting artificial intelligence in medical education 
presents both a remarkable opportunity and a significant 
challenge within the healthcare field. As algorithm-driven 
navigation becomes increasingly common among stu-
dents, the medical teaching community finds itself walking 
a tightrope between adopting innovation and preserving 
the humanistic aspects of quality medicine. The ethical 
aspects surrounding this shift extend far beyond concerns 
of pedagogical effectiveness; they delve deeply into phi-
losophy regarding clinical skills, professional self-image, 
and the dynamics of the relationship between physicians 
and their patients. From our analysis, achieving successful 
integration will require an active initiative towards achiev-
ing complementarity, rather than dependence, where AI is 
employed to enhance, rather than degrade, human clinical 
function. Moving forward requires unrelenting vigilance, 
reassessment, and enduring resolve, while shaping aspiring 
practitioners who blend compassion with critical thought in 
healing, backed by technology without overshadowing the 
essential human ties that are fundamental to medicine.

Appendix: Complete poem

Uncertain hands: when the machine speaks

In quiet rooms where learners grow,

A new voice tells them what to know.

It’s sharp, it’s fast, it rarely slips -

A guide built strong with code and scripts.

It draws the map, it gives the plan,

But doesn’t see the trembling hand.

No look, no pause, no shifting eye -

Just patterns clear and neat and dry.

It cannot read the subtle cues

Of pain wrapped up in patient news,

analytically focused functions shift to AIs. Measures such 
as observed structured clinical examinations (OSCEs) and 
validated empathy scales may be used to assess this domain.

4.2  Practical recommendations

For Educators: Medical educators need to incorporate teach-
ing about AI tools in ways that foster human-centred skills, 
ensuring they address both their capabilities and limitations. 
Evaluations should measure students’ competencies in the 
use of AI alongside their clinical judgment as a stand-alone 
system. Regular, instruction-free clinical examinations 
should be conducted to reinforce the ability to diagnose 
algorithms independently [1]. Faculty members should also 
model the use of appropriate AI applications while also 
overseeing instructional overload and AI dependency. To 
effectively support learners in this space, faculty must pri-
oritise their learning to focus on AI literacies first [2].

For Students: Questioning suggestions and understand-
ing the rationale behind their algorithms requires active 
mental engagement at critical levels; therefore, it is essential 
to teach AI literacy so that medical students can learn and 
critically evaluate algorithmic recommendations. Encourag-
ing self-explanation around clinical reasoning, as it diverges 
from an AI-dependent approach, enriches reflective practice 
[5]. Students must cultivate “analog” skills by performing 
patient interviews, taking histories, and communicating 
without relying on machines. The ability to tolerate ambi-
guity and make decisions with partial information frames is 
an essential remaining clinical skill [10].

For Technology Developers: Developers of AI systems 
must ensure transparency in the algorithmic processes 
involved, offering explanations that bolster rather than 
undermine rational evaluation. The user interface should 
be designed in a manner that does not invite unquestioning 
acceptance of recommendations [7]. Regarding the moni-
toring of discriminatory algorithm outputs, biases must be 
addressed from the earliest stages of conceiving and creat-
ing representative training datasets through to continuous 
assessment [20]. There are also information gaps regarding 
how displaying confidence intervals alongside limitations 
on system predictions can help users avoid overconfidence 
bias.

For Institutions: Medical schools need to formulate poli-
cies concerning AI applications that protect foundational 
principles of medical education while accommodating tech-
nological advancement. Issues related to academic integ-
rity, privacy of information, and equitable distribution of 
AI resources should be covered [6]. Support from the insti-
tution should encompass monitoring the results of AI inte-
gration evaluations focused on students’ clinical skills and 
lifelong learning competencies. Structures for expressing 
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indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit ​h​t​t​p​​:​/​/​​c​r​e​a​​t​i​​v​e​c​​o​m​m​o​​n​s​.​​o​
r​g​​/​l​i​c​e​n​s​e​s​/​b​y​/​4​.​0​/.
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Nor weigh a silence, held with care,

When stories live beyond what’s there.

One student paused - unsure, afraid -

The screen had spoken, plans were laid.

But something felt not quite complete -

The face in front, too still, too sweet.

What if it misses culture’s thread,

A quiet fear, a word not said?

Not all is written, not all is shared -

And some are harmed when none have cared.

We trust the code, we trust the speed,

But what of things machines don’t read?

The weight of doubt, the space to feel -

Are these the cost of something real?

Let it assist - but not define

The fragile path of care and time.

For even now, it’s hard to see

If care survives in circuitry.

Original poem by author, exploring themes central to this 
analysis
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