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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
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cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.
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version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Undergraduate clinical education is currently facing severe
challenges, including the widening gap between theoretical
knowledge and clinical practice, the explosive growth of
evidence-based medical information, and the difficulty of
traditional teaching models in providing personalized guidance
and large-scale high-fidelity clinical scenario simulation.
Conventional teaching methods, especially traditional Problem-
Based Learning (PBL), are insufficient in real-time feedback,
adaptive case generation, and immersive skill training. Artificial
intelligence (Al) technologies represented by natural language
processing (NLP), machine learning (ML), virtual reality (VR),
and augmented reality (AR) provide a transformative solution.
This paper proposes a scientific hypothesis: implementing a
comprehensive Al-assisted teaching model integrating Al-
generated personalized clinical cases, immersive simulation
platforms, intelligent clinical reasoning support, real-time data-
driven feedback, and Al-moderated collaborative PBL groups
into the undergraduate curriculum can significantly improve
the six core competencies of clinical medicine undergraduates,
with significantly better effects than traditional PBL or lecture-
based teaching. The mechanism lies in that the Al-assisted
model activates personalized knowledge scaffolding, immersive
skill practice, data-driven metacognition, and Al literacy
development, which can more effectively solve the problems
of insufficient clinical exposure, lack of personalized tutoring,
and delayed feedback in traditional education. This hypothesis
provides a complete theoretical framework, operational sub-
hypotheses, and feasible testing strategies for the innovation
and empirical research of Al-integrated medical education.

Key words. Artificial intelligence, Al-assisted teaching,
clinical medicine undergraduates, core competencies, PBL,
medical education reform, immersive simulation, personalized
feedback.

Introduction.

Undergraduate clinical education is the core stage for
cultivating clinicians’ professional qualities, clinical skills,
and lifelong learning abilities. In the era of intelligent medical
care, medical knowledge updates at an exponential rate,
clinical decision-making models are rapidly transformed by
artificial intelligence (Al) tools [1], and medical services are
increasingly moving toward precision, individualization, and
interdisciplinary integration [2]. These changes put forward
higher requirements for the core competencies of clinical
medicine undergraduates, not only requiring solid basic medical
knowledge and standardized clinical operation skills, but also
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needing to master Al literacy, clinical ethical judgment ability,
team cooperation ability, and system-based practice thinking
adapted to the new medical model.

However, the current undergraduate clinical education is still
restricted by many practical problems. Traditional lecture-based
teaching positions teachers at the center of the educational
process, emphasizing knowledge transmission [3]. This
approach often fails to engage students' active thinking and
clinical reasoning skills effectively [4]. Although traditional
Problem-Based Learning (PBL) enhances students' autonomous
learning and collaborative exploration abilities to some extent,
it still exhibits significant limitations [5]. Clinical cases are
predominantly fixed and singular, failing to accommodate the
diverse learning progress and knowledge gaps of individual
students. Furthermore, students often lack access to low-risk,
repeatable, high-fidelity clinical scenario practice opportunities.
Feedback from instructors tends to be delayed, subjective,
and insufficiently comprehensive to address the needs of all
students. Participation in group discussions is uneven, resulting
in inconsistent individual learning outcomes. Additionally,
traditional teaching models lack systematic training modules
for Al literacy, hindering students' ability to meet the demands
of clinical work in the intelligent era.

In recent years, the rapid advancement of Al technology has
led to increasingly profound applications in the field of medical
education. Natural language processing enables intelligent
analysis of learning behaviors and the automatic generation
of clinical cases. Machine learning facilitates personalized
learning path planning and real-time performance evaluation.
Furthermore, virtual reality (VR) and augmented reality (AR)
can construct highly realistic clinical scenarios, including
outpatient clinics, emergency rooms, and wards. The integration
of these technologies presents new opportunities to address the
challenges faced in traditional medical education. At present,
many studies have confirmed the positive effects of single Al
tools in medical education, but there is still a lack of systematic
scientific hypotheses to clarify the causal relationship, internal
mechanism, and comprehensive effect of the integrated Al-
assisted teaching model on the improvement of clinical medicine
undergraduates’ core competencies.

Based on constructivism learning theory, experiential
learning theory, adaptive learning theory, and metacognitive
learning theory, combined with the existing empirical research
basis of Al in medical education, this paper puts forward a
complete scientific hypothesis that the Al-assisted teaching
model can enhance the competency level of clinical medicine
undergraduates, and systematically elaborates its theoretical
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basis, model composition, hypothesis content, evolution
logic, testing scheme, and potential impact, so as to provide a
standardized and testable theoretical framework for the follow-
up empirical research and curriculum reform practice of Al-
integrated medical education.

Theoretical Background and Conceptual Framework.

Al-Assisted Teaching Model for Undergraduate clinical
education:

The Al-assisted teaching model for clinical medicine
undergraduates is a hybrid instructional framework that deeply
integrates Al technology with PBL pedagogy, aiming at the
learning characteristics of students in the pre-clinical and early
clinical stages (grades 2—4), with personalization, immersion,
interaction, and iterative feedback as core features. The model
includes five interrelated and synergistic core components, which
together support the improvement of students’ comprehensive
competencies.

Al-generated personalized clinical cases: Using natural
language processing and machine learning algorithms, the
system automatically collects and analyzes students’ historical
learning data (examination scores, classroom performance, case
completion, knowledge mastery), then generates clinical cases
with appropriate difficulty, rich context, and dynamic adjustment
to meet individual learning needs. These cases can simulate real
disease progression, adjust symptoms and examination results
in real time according to students’ diagnosis and treatment
decisions, and achieve “teaching students in accordance with
their aptitude” that is difficult to realize in traditional PBL.

Immersive clinical simulation platforms based on VR/AR:
VR/AR technologies are used to build high-fidelity clinical
environments (outpatient clinics, emergency rooms, general
wards, operating rooms, etc.). Students can conduct standardized
training of basic clinical skills such as history taking, physical
examination, and first aid in virtual environments. Al-driven
virtual patients provide realistic feedback based on students’
actions and inquiries, simulating the emotional and linguistic
responses of real patients, which significantly enhances the
authenticity and effectiveness of skill training.

Intelligent clinical reasoning support system: During case
discussions and clinical analysis, the Al system provides real-
time scaffolding guidance for students, including identifying
knowledge gaps, recommending evidence-based medical
literature, prompting differential diagnosis, and -clarifying
pathophysiological mechanisms. Instead of giving direct
answers, the system guides students to reason logically and
integrate knowledge, gradually cultivating standardized clinical
thinking.

Real-time data-driven personalized feedback: Machine learning
algorithms comprehensively evaluate students’ performance in
case analysis, simulation operations, group discussions, and other
activities, generating objective and detailed feedback reports
in real time. The reports highlight strengths and deficiencies
in clinical skills, knowledge application, and communication,
and deliver targeted learning resources and improvement plans.
This approach transcends the limitations of manual feedback
in time and quantity, significantly improving the efficiency and
accuracy of learning evaluation.
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Al-moderated collaborative PBL groups: The Al assistant
helps instructors manage group discussion dynamics by tracking
each student’s participation frequency and speech quality,
balancing the participation ratio of group members, pushing
public learning materials in a timely manner, and reminding
the progress of discussion tasks. This component effectively
avoids the problems of “dominance by a few students” and “off-
topic discussions” in traditional PBL, ensuring the fairness and
effectiveness of collaborative learning.

Core Competency Framework for Undergraduates in Clinical
Medicine:

Combined with the Accreditation Council for Graduate
Medical Education (ACGME) core competency framework,
World Federation for Medical Education(WFME) international
medical education standards, and Chinese national undergraduate
medical education quality standards, this study constructs
a competency system adapted to the Al-assisted teaching
environment, including six core competency domains, covering
the key capabilities that clinical medicine undergraduates should
possess in the intelligent medical era.

Basic clinical care ability: Proficient application of basic
clinical skills (medical history taking, physical examination,
standardized operations) in simulated and real clinical settings;
accurate understanding and interpretation of clinical data
(laboratory results, imaging reports) with the assistance of Al
tools.

Integration of medical knowledge and Al literacy: Effective
connection between basic medical principles and clinical
practice; explanation of clinical phenomena with scientific
theories; basic Al literacy including understanding the working
principles, application scenarios, limitations, and potential risks
of clinical Al tools in decision-making.

Patient-centered communication ability enhanced by Al:
Effective communication with virtual/real patients, families, and
medical teams; mastery of empathy, breaking bad news, health
education; clear and reasonable explanation of Al-generated
diagnosis and treatment plans to patients.

Professionalism-based medical ethics: Adherence to
medical ethical standards; cultivation of humanistic care
and responsibility; attention to ethical issues arising from Al
application (patient data privacy, algorithmic bias, balance
between machine decision-making and physician independent
judgment).

Autonomous learning ability supported by Al tools: Use of
Al learning platforms, personalized dashboards, and intelligent
recommendation systems to independently identify knowledge
gaps, conduct targeted learning, and continuously reflect and
optimize learning strategies.

Preliminary system-based practice ability integrated with
Al: Understanding of the composition and operating rules of the
health system; recognition of AI’s role in team collaboration,
patient safety, medical resource allocation, and public health;
establishment of systematic clinical thinking.

The Hypothesis.
Central Hypothesis:

If undergraduate clinical medicine education programs
implement a comprehensive Al-assisted teaching model that
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Conclusion

The Al-assisted teaching model integrates advanced Al technology with evidence-
based PBL pedagogy, and improves students’ six core competencies through
personalized, immersive, interactive and feedback-oriented teaching links

Figure 1. A schematic diagram illustrating the hypothesis.

integrates Al-generated personalized clinical cases, VR/
AR immersive simulation platforms, intelligent clinical
reasoning support systems, real-time data-driven feedback,
and Al-moderated collaborative PBL groups into the regular
curriculum, then clinical medicine undergraduates will
demonstrate significant improvements across all six core
competency domains. Furthermore, the effectiveness of this
model is markedly superior to that observed in traditional PBL
and lecture-based teaching groups. The internal mechanism
underlying this enhancement is that the Al-assisted teaching
model activates synergistic effects, including the construction
of personalized knowledge scaffolding, immersive clinical
skill practice, improvements in data-driven metacognitive
abilities, and the cultivation of synchronous Al literacy. This
model more effectively addresses the deficiencies of traditional
teaching methods, such as insufficient clinical exposure, lack
of personalized guidance, delayed feedback, and challenges in
accommodating individual differences. A schematic diagram
illustrating the hypothesis (Figure 1).

Sub-Hypotheses:

In order to make the central hypothesis more operable and
testable, six specific sub-hypotheses are further derived,
corresponding to the six core competency domains one by one.

Sub-Hypothesis 1: Al-assisted immersive simulation training
and personalized clinical cases can significantly improve the
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basic clinical care ability of clinical medicine undergraduates.
Students in the Al-assisted teaching group will have significantly
higher scores in OSCE-U (objective structured clinical
examination for undergraduates) and Al-assisted clinical data
interpretation ability than those in the traditional PBL group and
lecture group. The mechanism is based on experiential learning
theory. Al simulation provides a low-risk and repeatable practice
environment, and personalized cases maintain the appropriate
challenge level, promoting students to master clinical skills
through deliberate practice.

Sub-Hypothesis 2: Al-assisted case discussion and intelligent
reasoning support can significantly enhance the integrated
medical knowledge level and Al literacy of clinical medicine
undergraduates. Students in the experimental group will
perform better in knowledge integration tests and Al literacy
assessments. Because the Al system dynamically connects
basic medical principles with clinical scenarios in real time, and
continuous exposure to clinical Al tools helps students naturally
establish cognitive structures adapted to intelligent medicine.

Sub-Hypothesis 3: Al-driven virtual patient training and
real-time communication feedback can effectively improve the
patient-centered communication ability of clinical medicine
undergraduates. The experimental group students will get higher
scores in empathy evaluation, communication skills evaluation
and other dimensions. Al virtual patients provide a safe



environment for practicing difficult conversations, and Al can
analyze language expression, question structure and empathy-
related words, giving targeted optimization suggestions.

Sub-Hypothesis 4: Al-assisted teaching cases embedded with
ethical scenarios and Al-moderated ethical discussions can
significantly improve the professional ethics and humanistic
quality of clinical medicine undergraduates. The experimental
group will show better performance in ethical judgment,
empathy level and professional responsibility. The model
integrates data privacy, algorithm bias and other Al-related
ethical dilemmas into clinical cases, guiding students to think
deeply about professional values.

Sub-Hypothesis 5: Al personalized learning dashboard,
intelligent resource recommendation and real-time feedback can
significantly enhance the autonomous learning ability of clinical
medicine undergraduates. The experimental group students will
have higher scores in autonomous learning readiness scale and
metacognitive awareness scale. Al tools transform abstract
learning progress into visual data, helping students accurately
locate deficiencies and take the initiative to carry out targeted
learning.

Sub-Hypothesis 6: Al-simulated interdisciplinary team
cooperation and medical system scenario cases can significantly
improve the preliminary system-based practice ability of clinical
medicine undergraduates. The experimental group will have
a deeper understanding of medical team roles, patient safety
norms and the role of Al in the medical system. Al simulation
restores the real medical system operation process, allowing
students to establish systematic thinking in the early learning
stage.

Evolution of the Hypothesis.

The formation of this hypothesis is based on a complete logical
chain and multi-dimensional evidence support, evolving from
theoretical deduction to practical verification.

Theoretical rationality: Supported by constructivist,
experiential, adaptive, and metacognitive learning theories,
the Al-assisted model creates authentic clinical situations and
collaborative environments. It provides immersive experiences,
matches personalized resources, and enhances self-monitoring
through real-time feedback.

Practical necessity: This study addresses critical challenges
in clinical undergraduate education, including insufficient
clinical resources, inconsistent teaching quality in traditional
PBL environments, and the difficulties associated with large-
scale personalized teaching. Al offers viable technical solutions
to these pressing issues.

Preliminary empirical evidence: Existing studies have
confirmed the positive effects of Al in medical education,
including active reflection, self-directed learning, and increased
clinical skill confidence. These findings lay a robust empirical
foundation for the comprehensive hypothesis presented in this

paper.
Testing of the Hypothesis.

To verifies the hypothesis, arigorous research design is required.
A three-group, pre-test-post-test, randomized controlled trial
(RCT) is recommended, and a phased implementation or
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factorial design can be introduced to isolate and evaluate the
efficacy of single Al components, so as to clarify which module
contributes most to competency improvement and avoid unclear
causal attribution of composite interventions.

The evaluation indicators include quantitative and qualitative
two categories. Quantitative evaluation tools include: modified
OSCE-U examination for Al-related skills; Al Literacy
Assessment Scale (AILAS); Jefferson Empathy Scale (JSE-
UM); Autonomous Learning Readiness Scale (SDLRS); and
Undergraduate System-Based Practice Ability Assessment
Scale (SBPA). These tools can objectively quantify the level
of students’ core competencies. Qualitative evaluation methods
include: students’ structured reflection logs focusing on Al
tool use and competency growth; focus group interviews
with students and teachers; and case analysis portfolios used
to evaluate students’ clinical reasoning processes. Qualitative
data can supplement and explain quantitative results and
reveal deep-seated influence mechanisms. Some study found
that the incorporation of ChatGPT into the surgical clerkship
teaching model substantially enhances learner compliance
and satisfaction, offering notable advantages in educational
effectiveness [6].

Consequences of the Hypothesis.

If this hypothesis is substantiated by adequate empirical
evidence, it will have substantial theoretical and practical
implications for the reform of medical education, talent
cultivation, and policy-making.

This paper advocates for the transformation of clinical
teaching into a student-centered and personalized paradigm.
It aims to improve the quality of clinical talent training by
enhancing both professional competencies and those related
to artificial intelligence (Al). Furthermore, it seeks to provide
a theoretical and decision-making foundation for educational
authorities to standardize Al-assisted teaching practices. The
paper emphasizes the importance of raising awareness regarding
the ethical risks associated with Al in medical education, as well
as promoting effective risk governance. Additionally, it supports
the implementation of cost-effectiveness analyses, phased
implementation plans, and long-term follow-up research to
establish a practical path for large-scale promotion, particularly
in resource-constrained institutions. Finally, it advocates for
strengthening the human-in-the-loop' governance mechanism
to ensure the accuracy, safety, and ethical compliance of Al-
generated medical content through instructor supervision and
quality control.

Limitations.

The implementation of this model requires high infrastructure
investment (VR/AR devices, real-time Al feedback systems)
and ongoing maintenance costs, which may pose challenges
for resource-limited educational institutions. Al systems may
have medical hallucinations or algorithmic bias, so strict
human-in-the-loop supervision and regular quality audits are
necessary to ensure clinical safety and educational reliability.
Phased deployment and prioritized module implementation are
recommended to balance effectiveness and feasibility.



Conclusion.

This paper systematically proposes the scientific hypothesis that
an Al-assisted teaching model enhances the core competencies
of clinical medicine undergraduates, and constructs a
complete theoretical framework including model composition,
competency system, hypothesis content, evolutionary logic,
testing strategy, and potential impact. The hypothesis takes
into account theoretical rationality, practical plausibility, and
empirical testability, aiming to solve key problems in current
clinical undergraduate education and adapt to the development
trend of intelligent medicine.

The Al-assisted teaching model deeply integrates advanced
Al technology with evidence-based PBL pedagogy and
improves students’ six core competencies through personalized,
immersive, interactive, and feedback-oriented teaching links. If
verified, this hypothesis will strongly promote the innovation of
global clinical undergraduate medical education and provide a
new path for cultivating high-quality clinical talents with solid
clinical ability and Al literacy in the new era.
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