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Abstract

With the rapid advancement of technology, generative artificial intelligence is
gradually permeating the field of education. Functional experiment teaching con-
stitutes a vital component of medical education. However, traditional models
struggle to meet the demands of personalized learning and innovation capacity
cultivation due to limitations in experimental equipment and resources, rigid
teaching methodologies, and untimely resource updates. This paper delves into
the reformative concepts and practical pathways for applying generative artificial
intelligence in functional experiment teaching, analyzing its notable advantages in
enhancing teaching effectiveness and fostering students' innovative abilities. Sim-
ultaneously, it reflects on potential challenges during implementation, aiming to
provide valuable insights for the innovative development of functional experiment
teaching.
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1. Introduction

With the rapid development of generative artificial intelligence technologies such as
ChatGPT and Midjourney, human society is stepping into a new era of intelligent
creation. Centered on large language models and multimodal generation algorithms,
these technologies not only demonstrate revolutionary potential in research fields
like natural language processing and image generation but also trigger profound
changes in the education sector. Generative artificial intelligence can dynamically
generate customized teaching content, simulate complex problem scenarios, and
provide real-time feedback and guidance based on learners’ cognitive characteris-
tics and learning needs. This "on-demand customization" education service model is

gradually breaking through the limitations of standardization and large-scale pro-
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duction in traditional teaching, offering a new approach to achieving precision and
personalization in education.

Functional experiment is a highly comprehensive experimental course. As a key
bridge between theoretical knowledge and clinical practice, it integrates the
knowledge and technologies of multiple disciplines, such as physiology, pathophysi-
ology, and pharmacology. The goal of this course is to cultivate students' in-depth
understanding of the laws of life activities and their ability to solve practical prob-
lems, which plays a crucial role in improving students' practical and innovative abil-
ities. However, traditional functional experiment teaching faces problems, such as
insufficient experimental equipment, rigid experimental content, and slow updates
of teaching resources. These problems restrict the satisfaction of students' person-
alized learning needs and hinder the cultivation of innovative thinking; therefore,
there is an urgent need to achieve breakthroughs with the help of emerging tech-
nologies. In this context, applying generative artificial intelligence to the teaching
reform of functional experiments and exploring its application potential in aspects,
such as experimental design optimization, virtual scenario construction, and per-
sonalized guidance implementation, is not only an inevitable trend to conform to the
development of education in the intelligent era but also an important practical di-
rection to improve the teaching efficiency of functional experiments and cultivate

high-quality innovative talents.

2. Current Situation and Problems in Functional Experiment
Teaching

2.1. Limitations of Experimental Equipment and Resources

In actual teaching environments, experimental equipment is insufficient to meet the
needs of every student for adequate hands-on practice. Additionally, issues such as
high costs of experimental animals, complex management procedures, and ethical
restrictions make it difficult to fully carry out some experiments. Meanwhile, teach-
ing resources like videos and case libraries are updated slowly, failing to keep pace
with disciplinary developments. These problems restrict the satisfaction of students'
personalized learning needs and hinder the cultivation of innovative thinking, cre-

ating an urgent need for breakthroughs using emerging technologies.

2.2. Single Teaching Mode

Traditional functional experiment teaching mostly involves teachers explaining and
demonstrating, while students imitate operations. In this mode, students passively
receive knowledge, lacking opportunities for active thinking and innovation. More-
over, the unified teaching content and progress fail to adapt to the learning needs of
students at different levels—both students with weak foundations and those with
strong abilities struggle to obtain personalized guidance.
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2.3. Insufficient Cultivation of Students' Innovative Abilities

Functional experiment teaching aims to develop students' experimental skills, in-
novative thinking, and problem-solving abilities. However, in the current teaching
model, students mostly follow preset experimental steps mechanically, lacking
in-depth exploration of the experimental process and independent design. This
prevents their innovative potential from being fully stimulated.

3. Advantages of Generative Artificial Intelligence in Functional
Experiment Teaching

3.1. Enriching Teaching Resources

Generative Al can quickly generate massive teaching resources such as experimental
cases, virtual experimental scenarios, and experimental video scripts based on
themes and requirements set by teachers. For example, it can generate various
pathophysiological cases, including rare disease cases, providing students with di-
verse learning materials and broadening their knowledge horizons. Virtual experi-
mental scenarios generated by Al allow students to repeatedly practice operations
in a virtual environment, freeing them from constraints of experimental equipment
and animal resources.

3.2. Providing Personalized Learning Support

Generative Al can customize learning suggestions and guidance according to stu-
dents' learning status and questions. When students encounter problems during
experiments, interacting with Al enables it to explain principles in an accessible
manner based on their knowledge level and provide solutions. For advanced learn-
ers, Al can offer cutting-edge research results and the latest experimental methods

in related fields to meet their further learning needs.

3.3. Stimulating Innovative Thinking

In experimental design, generative Al can interact with students to help improve
their experimental plans. After students propose initial ideas, Al can provide in-
sights from perspectives like feasibility, innovation, and safety, inspiring students to
think beyond traditional frameworks and effectively fostering their innovative
thinking. For instance, if students design an experiment to explore a new drug's ef-
fects on the cardiovascular system, Al can provide research background, existing
similar protocols, and evaluate and optimize their designed steps.

4. Teaching Reform Practice of Functional Experiments Based on
Generative Al

4.1. Building an Intelligent Experimental Teaching Platform
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Integrate generative Al technology to construct a functional experiment teaching
platform, including virtual experiment, intelligent tutoring, and resource library
modules. The virtual experiment module allows students to operate in Al-created
virtual scenarios; the system automatically tracks and records operations and data,
then provides analysis feedback. The intelligent tutoring module enables real-time
dialogue between Al and students to answer questions and offer personalized guid-
ance. The resource library aggregates Al-generated cases, teaching videos, and aca-

demic literature for independent learning.

4.2. Experimental Curriculum Design Integrating Al

Incorporate generative Al-related teaching links into curriculum design. During
pre-experiment preparation, students can master objectives, principles, and key
steps through dialogue with Al, which generates preview materials with rich charts
and text based on their questions. During experiments, set up Al-assisted design
sessions: students propose ideas, collaborate with Al to refine plans, conduct virtual
pre-experiments, adjust schemes based on results, and finally perform actual opera-
tions. In report writing, Al can check grammar, data rationality, and suggest refer-

ences.

4.3. Cultivating Students’ Ability to Collaborate with Al

Emphasize training students' collaboration skills with generative Al. Teachers guide
students to use Al tools correctly, train them to ask precise questions, and under-
stand Al feedback. Meanwhile, teach students to critically evaluate Al-generated
content and discern information accuracy. For example, organize group discussions
on Al-generated experimental plans or case analyses to explore strengths and
weaknesses, fostering independent thinking and judgment.

5. Challenges and Countermeasures In Applying Generative Al

5.1. Limitations of Technical Application

Although generative Al excels in processing large datasets and providing decision
support, its knowledge accuracy and depth in specific professional fields (e.g., agri-
cultural statistical analysis) need improvement. For instance, it may make errors or
provide incomplete explanations of complex medical mechanisms. Countermeasures:
Teachers should strictly review Al-generated content, correct and supplement it
with professional knowledge. Encourage students to consult academic literature to

verify and improve Al-provided information.

5.2. Information Security and Ethical Issues

The application of generative Al may involve ethical issues such as students' per-

sonal information security and academic integrity. Countermeasures: Select formal
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and secure Al platforms, formulate strict data protection policies to ensure infor-
mation security. Regarding academic integrity, clearly define boundaries for stu-
dents' Al use, prohibit cheating, and guide rational use of Al to assist learning and
research.

5.3. Challenges in Teachers' Role Transformation

Introducing generative Al into teaching requires teachers to shift from traditional
knowledge transmitters to learning guides and supervisors, challenging their infor-
mation technology capabilities and teaching concepts. Schools should strengthen
teacher training to improve their ability to use Al, help them understand role
changes in the new model, and encourage exploration of Al-integrated teaching
methods.

6. Conclusion

Generative Al opens new paths for functional experiment teaching reform. Its ad-
vantages—enriching resources, providing personalized support, and stimulating
innovation—can effectively enhance teaching effectiveness and cultivate students’
comprehensive abilities. However, challenges such as technical limitations, security
issues, and teachers' role transformation exist. By building intelligent platforms, de-
signing reasonable curricula, developing students' Al collaboration skills, and ad-
dressing related challenges, integrating generative Al with functional experiment
teaching is expected to promote innovative development in teaching and cultivate
high-quality medical talents adapting to the times. Future advancements in Al will
broaden its application prospects in functional experiment teaching; educators
should continuously explore and integrate Al with traditional teaching to provide
students with more diverse and in-depth learning experiences, fostering greater
creativity and problem-solving abilities.
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