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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 (AI) 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 AI-assisted teaching model integrating AI-
generated personalized clinical cases, immersive simulation 
platforms, intelligent clinical reasoning support, real-time data-
driven feedback, and AI-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 AI-assisted 
model activates personalized knowledge scaffolding, immersive 
skill practice, data-driven metacognition, and AI 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 AI-integrated medical education.

Key words. Artificial intelligence, AI-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 (AI) 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 

needing to master AI 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 AI literacy, hindering students' ability to meet the demands 
of clinical work in the intelligent era.

In recent years, the rapid advancement of AI 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 AI 
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 AI-
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 AI in medical education, this paper puts forward a 
complete scientific hypothesis that the AI-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 AI-
integrated medical education.
Theoretical Background and Conceptual Framework.
AI-Assisted Teaching Model for Undergraduate clinical 
education:

The AI-assisted teaching model for clinical medicine 
undergraduates is a hybrid instructional framework that deeply 
integrates AI 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.

AI-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. AI-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 AI 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.

AI-moderated collaborative PBL groups: The AI 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 AI-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 AI 
tools.

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

Patient-centered communication ability enhanced by AI: 
Effective communication with virtual/real patients, families, and 
medical teams; mastery of empathy, breaking bad news, health 
education; clear and reasonable explanation of AI-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 AI 
application (patient data privacy, algorithmic bias, balance 
between machine decision-making and physician independent 
judgment).

Autonomous learning ability supported by AI tools: Use of 
AI 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 
AI: 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 AI-assisted teaching model that 
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integrates AI-generated personalized clinical cases, VR/
AR immersive simulation platforms, intelligent clinical 
reasoning support systems, real-time data-driven feedback, 
and AI-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 AI-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 AI 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: AI-assisted immersive simulation training 
and personalized clinical cases can significantly improve the 

basic clinical care ability of clinical medicine undergraduates. 
Students in the AI-assisted teaching group will have significantly 
higher scores in OSCE-U (objective structured clinical 
examination for undergraduates) and AI-assisted clinical data 
interpretation ability than those in the traditional PBL group and 
lecture group. The mechanism is based on experiential learning 
theory. AI 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: AI-assisted case discussion and intelligent 
reasoning support can significantly enhance the integrated 
medical knowledge level and AI literacy of clinical medicine 
undergraduates. Students in the experimental group will 
perform better in knowledge integration tests and AI literacy 
assessments. Because the AI system dynamically connects 
basic medical principles with clinical scenarios in real time, and 
continuous exposure to clinical AI tools helps students naturally 
establish cognitive structures adapted to intelligent medicine.

Sub-Hypothesis 3: AI-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. AI virtual patients provide a safe 

Figure 1. A schematic diagram illustrating the hypothesis.
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environment for practicing difficult conversations, and AI can 
analyze language expression, question structure and empathy-
related words, giving targeted optimization suggestions.

Sub-Hypothesis 4: AI-assisted teaching cases embedded with 
ethical scenarios and AI-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 AI-related 
ethical dilemmas into clinical cases, guiding students to think 
deeply about professional values.

Sub-Hypothesis 5: AI 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. AI 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: AI-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 AI in the medical system. AI 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 AI-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. AI offers viable technical solutions 
to these pressing issues.

Preliminary empirical evidence: Existing studies have 
confirmed the positive effects of AI 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, a rigorous research design is required. 
A three-group, pre-test-post-test, randomized controlled trial 
(RCT) is recommended, and a phased implementation or 

factorial design can be introduced to isolate and evaluate the 
efficacy of single AI 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 AI-related skills; AI 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 AI 
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 (AI). Furthermore, it seeks to provide 
a theoretical and decision-making foundation for educational 
authorities to standardize AI-assisted teaching practices. The 
paper emphasizes the importance of raising awareness regarding 
the ethical risks associated with AI 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 AI-
generated medical content through instructor supervision and 
quality control.
Limitations.

The implementation of this model requires high infrastructure 
investment (VR/AR devices, real-time AI feedback systems) 
and ongoing maintenance costs, which may pose challenges 
for resource-limited educational institutions. AI 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.
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Conclusion.
This paper systematically proposes the scientific hypothesis that 

an AI-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 AI-assisted teaching model deeply integrates advanced 
AI 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 AI literacy in the new era.
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