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Abstract: With the rapid integration of
artificial intelligence (AI) technology and the
medical field, AI-assisted medical education
has become a key direction for the reform
and innovation of global medical education.
The purpose of this study is to explore the
innovative practice modes of AI in medical
education and their application value, so as to
provide theoretical guidance and practical
reference for optimizing medical education
processes and improving training quality.
This study adopts a mixed research method
combining systematic literature review and
multiple case studies. First, a comprehensive
search is conducted in databases such as
PubMed, Web of Science, and CNKI to sort
out and analyze domestic and foreign
literatures on AI-assisted medical education
published in the past decade; then, in-depth
case investigations are carried out on 6
medical colleges and universities that have
carried out AI-assisted education practices,
focusing on analyzing their application
scenarios, technical paths and implementation
effects. The results show that AI technology
has formed innovative practices in medical
education such as intelligent teaching
evaluation, virtual simulation training, and
personalized learning push, which can
effectively improve students' learning
efficiency and practical ability; however,
there are still problems such as uneven
technical application level, insufficient
integration with curriculum systems, and
potential ethical risks. The conclusion points
out that AI-assisted medical education has
broad development prospects, and it is
necessary to construct a standardized and
integrated application system to promote the
high-quality development of medical
education.
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1. Introduction

1.1 Research Background and Significance
The global medical education system is facing
profound transformation driven by technological
revolution and the growing demand for high-
quality medical talents. The complexity of
medical knowledge system and the rigor of
clinical practice put forward increasingly high
requirements for the training of medical students.
Traditional medical education modes, which rely
heavily on classroom lectures and limited
clinical practice opportunities, have shown
obvious limitations in meeting the personalized
learning needs of students and improving
practical operation capabilities. Against this
backdrop, artificial intelligence technology, with
its advantages of data analysis, intelligent
simulation and adaptive learning, has emerged as
a powerful driving force for the innovation and
development of medical education.
The integration of AI and medical education has
broken the time and space constraints of
traditional education, providing new solutions
for solving the contradictions between limited
educational resources and expanding training
needs. Exploring the innovative practices of AI-
assisted medical education is of great theoretical
and practical significance. Theoretically, it helps
to enrich the theoretical system of modern
medical education, clarify the internal logical
relationship between educational technology and
talent training, and promote the cross-integration
of AI and medical education disciplines.
Practically, it can optimize the medical
education process, improve the quality and
efficiency of medical talent training, help
medical students better adapt to the intelligent
transformation of the medical industry, and
ultimately promote the improvement of the
overall level of medical and health services.

1.2 Review of Domestic and Foreign Research
Status
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Foreign research on AI-assisted medical
education started earlier and has formed a
relatively systematic research system and
practical results. Many developed countries have
taken the lead in applying AI technology to
medical education scenarios such as clinical
simulation training, medical knowledge teaching
and skill assessment. Relevant studies focus on
the development of AI-assisted teaching systems,
the evaluation of application effects and the
exploration of integration paths. Foreign
research has achieved remarkable results in the
development of high-fidelity virtual simulation
systems and intelligent evaluation models, but
there are also deficiencies in the adaptation of
technical applications to different medical
education systems and cultural backgrounds.
Domestic research on AI-assisted medical
education has developed rapidly in recent years,
driven by national policies and technological
development. Existing studies mainly focus on
the introduction of foreign advanced experience,
the design of AI-assisted teaching scenarios and
the analysis of current application status. Some
research institutions and medical colleges have
carried out preliminary practice explorations,
such as the development of intelligent question
banks and virtual clinical training platforms.
However, domestic research still has obvious
gaps compared with foreign advanced levels: the
independent research and development
capabilities of core technologies are insufficient,
most applications are at the primary stage of
function realization; the integration of AI
technology and medical curriculum systems is
not in-depth enough, lacking systematic design;
the research on the long-term effect of AI-
assisted education and ethical risk prevention is
relatively weak, and the supporting guarantee
system is not perfect.

2. Theoretical Basis and Technical Support of
AI-Assisted Medical Education

2.1 Core Theoretical Basis
AI-assisted medical education is based on
multiple interdisciplinary theories, which
provide important theoretical guidance for the
design and implementation of innovative
practices. Constructivism learning theory is one
of the core theoretical foundations. This theory
holds that learning is an active process of
meaning construction by learners based on
existing experience. AI technology realizes the

personalized construction of learning scenarios
and resources, helping learners actively
participate in the learning process. Adaptive
learning theory provides a direct theoretical
basis for the construction of intelligent
personalized learning models. It emphasizes that
the learning process should be adjusted
according to the individual differences of
learners such as learning ability, learning style
and learning progress, which is highly consistent
with the technical characteristics of AI in data
analysis and adaptive push.
In addition, cognitive load theory plays an
important guiding role in the design of AI-
assisted medical education scenarios. By using
AI technology to optimize the presentation form
of learning content and reasonably allocate
learning tasks, the cognitive load of learners can
be effectively reduced, and the efficiency of
knowledge absorption and skill mastery can be
improved. The combination of these theories
provides a solid theoretical framework for the
innovative practice of AI-assisted medical
education, ensuring that technical applications
are not divorced from the laws of education and
teaching.

2.2 Key Supporting Technologies
The innovative practice of AI-assisted medical
education relies on a variety of key technologies,
which interact and support each other to form a
complete technical system. Machine learning is
the core driving technology, which enables the
teaching system to continuously optimize itself
through the analysis of learning behavior data
and the mining of learning rules. Deep learning,
as an important branch of machine learning, has
outstanding advantages in image recognition,
natural language processing and other fields, and
provides technical support for the realization of
functions such as medical image analysis
teaching and intelligent question answering.
Virtual reality (VR) and augmented reality (AR)
technologies are important technical means to
construct immersive teaching scenarios, which
can simulate complex clinical environments and
surgical operations, providing safe and
repeatable practice opportunities for medical
students. Natural language processing
technology realizes the intelligent interaction
between the teaching system and learners,
enabling learners to obtain personalized learning
guidance through natural language dialogue. Big
data technology provides data support for AI-
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assisted medical education, through the
collection, integration and analysis of a large
amount of learning data, it lays the foundation
for the accurate evaluation of learning effects

and the personalized push of learning resources.
Table 1 shows the application scenarios and
functional effects of key supporting technologies
in medical education.

Table 1. Application Scenarios and Functional Effects of Key Technologies in AI-Assisted
Medical Education

Key Technologies Application Scenarios Functional Effects
Machine Learning Personalized learning resource push, learning

effect prediction
Improve learning pertinence and efficiency

Deep Learning Medical image analysis teaching, clinical case
diagnosis simulation

Enhance the accuracy of clinical skill
training

VR/AR Surgical simulation training, anatomical
teaching

Construct immersive practice environment,
reduce practice risks

Natural Language
Processing

Intelligent question answering, medical
literature analysis

Realize efficient human-computer
interaction, assist knowledge acquisition

Big Data Learning behavior analysis, teaching effect
evaluation

Provide data support for teaching
optimization

3. Innovative Practice Modes of AI-Assisted
Medical Education

3.1 Intelligent Personalized Learning Mode
The intelligent personalized learning mode takes
the individual differences of medical students as
the core, and relies on AI technology to realize
the whole-process personalized design of the
learning process. The mode first collects and
analyzes a large amount of learning data of
students through the learning management
system, including learning time, learning content,
test results, and learning behavior characteristics.
On this basis, the AI system constructs a
personalized learning portrait for each student,
clarifying their learning advantages, deficiencies
and learning needs.
Based on the learning portrait, the AI system
formulates a personalized learning plan for
students, and intelligently pushes learning
resources that match their learning level and
needs, such as courseware, videos, case
materials and practice questions. During the
learning process, the AI system dynamically
tracks the learning progress and mastery of
students, adjusts the learning plan and resource
push strategy in real time according to the
changes in learning status. This mode breaks the
"one-size-fits-all" traditional teaching mode,
enables students to carry out targeted learning
according to their own actual situation, and
effectively improves the efficiency and quality
of learning.

3.2 Virtual Simulation Practice Teaching
Mode

The virtual simulation practice teaching mode
relies on VR/AR and other technologies to
construct a highly simulated clinical
environment and medical operation scene, which
solves the problems of limited clinical practice
opportunities, high risks and high costs in
traditional medical practice teaching. In this
mode, medical students can carry out a variety of
practice operations in a virtual environment,
such as anatomical operations, surgical
simulations, and emergency treatment drills. The
virtual simulation system can provide real-time
feedback on the operation process of students,
including the accuracy of operations, operation
time and operation specifications.
The virtual simulation practice teaching mode
has the characteristics of repeatability, safety and
interactivity. Students can repeatedly practice
difficult and dangerous operations until they
master the relevant skills, without worrying
about causing harm to patients. At the same time,
the system can record the whole process of
students' practice, which is convenient for
teachers to conduct targeted guidance and
evaluation. This mode not only enriches the
forms of practice teaching, but also effectively
improves the practical operation ability and
emergency response ability of medical students.

3.3 Intelligent Teaching Evaluation and
Feedback Mode
The intelligent teaching evaluation and feedback
mode uses AI technology to realize the
comprehensive, objective and real-time
evaluation of medical students' learning effects.
Compared with the traditional evaluation mode
which relies on examinations and homework,
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this mode expands the evaluation dimension,
covering not only the mastery of theoretical
knowledge, but also practical operation ability,
learning attitude and innovative thinking.
The AI evaluation system uses natural language
processing technology to automatically score
and comment on students' written answers and
case analysis reports; uses computer vision
technology to evaluate the standardization of
students' practical operations; through the
analysis of learning behavior data, it evaluates
students' learning initiative and participation.
The evaluation results are generated in real time
and fed back to students and teachers. For
students, the feedback information can help them
timely understand their own learning
deficiencies and adjust the learning strategy; for
teachers, the feedback information can provide a
basis for optimizing teaching plans and
improving teaching methods, realizing the
closed-loop optimization of teaching.

4. Practical Effects and Existing Problems of
AI-Assisted Medical Education

4.1 Evaluation of Practical Application
Effects
The practical application of AI-assisted medical
education has achieved remarkable results in
improving the quality of medical talent training.
Through the investigation and analysis of 6
medical colleges and universities that have
carried out AI-assisted education practices, it is
found that the learning efficiency of students
participating in AI-assisted learning has
increased by a significant margin, and the pass
rate of theoretical examinations and practical
skill assessments has been significantly higher
than that of students receiving traditional
teaching. Figure 1 shows the comparison of
learning effects between AI-assisted teaching
and traditional teaching in the surveyed medical
colleges and universities.

Figure 1. Comparison of Learning Effects Between AI-Assisted Teaching and Traditional
Teaching

In addition, AI-assisted medical education has
also received positive evaluations from medical
students and teachers. Students generally believe
that AI-assisted learning can better meet their
personalized learning needs and improve
learning interest; teachers believe that AI
technology can reduce the workload of repetitive
teaching tasks, and the evaluation results are
more objective and comprehensive, which is
conducive to improving teaching efficiency.

4.2 Analysis of Existing Main Problems
Despite the remarkable achievements in the
practical application of AI-assisted medical
education, there are still many problems that
need to be solved. The first problem is the
uneven level of technical application. Due to the
differences in economic strength and
technological level between different regions
and medical colleges and universities, the
application of AI technology in medical
education shows obvious imbalance. Some key
medical colleges and universities have
established relatively complete AI-assisted

teaching systems, while many local medical
colleges and universities are still in the initial
stage of exploring AI applications, and the
application depth and breadth are insufficient.
The second problem is the insufficient
integration with the curriculum system. At
present, most AI-assisted teaching applications
are independent of the existing curriculum
system, forming a "two skins" phenomenon. The
content of AI-assisted teaching cannot be closely
combined with the professional courses of
medical students, and it is difficult to play the
role of assisting and promoting professional
learning. The third problem is the potential
ethical risks. The application of AI technology
involves the collection and use of a large amount
of student learning data and personal
information, which may lead to risks such as
information leakage and improper use. At the
same time, the over-reliance on AI technology
may also affect the cultivation of students'
independent thinking ability and humanistic care
awareness. The fourth problem is the imperfect
supporting guarantee system, including the lack
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of professional teachers who master both
medical education and AI technology, the lack
of unified technical standards and evaluation
norms, and the insufficient investment in funds
for technical research and development and
application.

5. Optimization Strategies for AI-Assisted
Medical Education

5.1 Construction of Technical Application
Standardization
Constructing standardized technical application
systems is an important guarantee for promoting
the healthy development of AI-assisted medical
education. It is necessary to formulate unified
technical standards and specifications for AI-
assisted medical education, including technical
requirements for teaching system development,
data collection and processing specifications,
and application evaluation standards. The
formulation of standards should be based on the
characteristics of medical education and the
actual needs of talent training, and fully absorb
the opinions of experts in medical education, AI
technology and other fields.
It is necessary to strengthen the construction of
technical support platforms, establish a unified
AI-assisted medical education resource sharing
platform, integrate high-quality teaching
resources and technical services, and promote
the balanced development of technical
applications among different regions and
medical colleges and universities. At the same
time, it is necessary to strengthen the research
and development of core technologies,
encourage independent innovation, improve the
independent controllability of key technologies,
and reduce the dependence on foreign
technologies.

5.2 Curriculum Integration and Teaching
System Reconstruction
Realizing the in-depth integration of AI
technology and medical curriculum systems is
the key to giving full play to the role of AI-
assisted medical education. It is necessary to
carry out systematic design of the medical
curriculum system based on AI technology,
integrate AI-related content into professional
courses, and construct a new curriculum system
that combines professional knowledge learning
and AI application ability training.
In the process of curriculum integration, it is

necessary to closely combine the characteristics
of different professional courses and design
targeted AI-assisted teaching scenarios. For
example, in anatomical courses, VR/AR
technology can be used to construct three-
dimensional anatomical models to assist students
in understanding anatomical structures; in
clinical medicine courses, AI can be used to
simulate clinical cases to train students'
diagnostic thinking ability. It is necessary to
reform the teaching mode and method, take
student-centered, and construct an interactive
teaching mode that combines online AI-assisted
learning and offline classroom teaching.

5.3 Construction of Ethical Risk Prevention
and Control Mechanisms
Constructing sound ethical risk prevention and
control mechanisms is an important prerequisite
for the sustainable development of AI-assisted
medical education. It is necessary to formulate
relevant laws, regulations and ethical norms for
the application of AI in medical education,
clarify the scope and methods of data collection
and use, and standardize the behavior of all
parties involved in AI-assisted education.
It is necessary to strengthen the protection of
student data and personal information, establish
a strict data security management system, and
take technical measures such as data encryption
and access control to prevent information
leakage and abuse. It is necessary to strengthen
the education of AI ethics for medical students
and teachers, improve their awareness of ethical
risks, and guide them to use AI technology
correctly. At the same time, it is necessary to
establish an ethical review mechanism for AI-
assisted medical education projects, conduct
ethical review of the design, implementation and
application effects of projects, and timely
discover and solve potential ethical problems.

6. Conclusion
AI-assisted medical education, as an important
direction of modern medical education reform,
has shown broad prospects for development. Its
innovative practices represented by intelligent
personalized learning, virtual simulation practice
teaching and intelligent teaching evaluation have
effectively optimized the medical education
process and improved the quality of medical
talent training. However, the development of AI-
assisted medical education is still in the
exploratory stage, and there are still many
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problems such as uneven technical application
level, insufficient curriculum integration,
potential ethical risks and imperfect supporting
guarantee systems.
To promote the healthy and sustainable
development of AI-assisted medical education, it
is necessary to take targeted optimization
strategies, including constructing standardized
technical application systems, promoting in-
depth integration of curriculum and
reconstructing teaching systems, and building
sound ethical risk prevention and control
mechanisms. Only in this way can we give full
play to the advantages of AI technology, realize
the deep integration of AI and medical education,
and cultivate more high-quality medical talents
who adapt to the development of the times. This
study combs the innovative practices and
existing problems of AI-assisted medical
education, and puts forward corresponding
optimization strategies, which provides a
theoretical basis and practical reference for the
development of AI-assisted medical education.
However, this study also has limitations, such as
the limited scope of case studies. In the future,
more in-depth research can be carried out on the
long-term effect of AI-assisted medical
education and the construction of cross-regional
collaborative development mechanisms.
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