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Abstract In response to the structural challenges of vague objectives, fragmented pathways, and lack of
collaboration in chemical experiment teaching when serving multidisciplinary, differentiated, and large-scale talent
cultivation, the College of Chemistry at Jilin University has systematically constructed and implemented a new
integrated education system termed "Four-Mode Integration and Three-Dimensional Collaboration." Guided by the

principles of "execution capability, development capability, adaptability, and innovation capability, " the
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educational objectives have been reshaped. Through the integration of four modes

"extended, interconnected,
progressive, and embedded"—dynamic mutual reinforcement between theory and practice, bidirectional empower-
ment of scientific education and industry-education collaboration, seamless connection between in-class and
extracurricular activities, and synchronized resonance between talent cultivation and holistic education have been
achieved. Additionally, a three-dimensional collaborative mechanism involving "management, faculty, and
students" has been established to fully activate the radiating and driving effect of chemistry as a fundamental
discipline on multidisciplinary development. Years of practice have shown a significant improvement in students’
comprehensive practical and innovative abilities. Graduates are consistently evaluated by further education
institutions and employers as having "a solid foundation, broad perspectives, and outstanding innovation. " This
model has been replicated and promoted in more than 10 universities, providing a mature and operable "Jilin
University Solution" for basic experimental teaching to serve multidisciplinary talent cultivation.

Keywords Four-mode integration; Three-dimensional collaboration; Chemistry; Practical education
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Fig. 1 Construction of the chemistry practical talent cultivation system with '"Four-mode integration and

three-dimensional collaboration"
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Extension platforms empowering the stepwise enhancement of
talent cultivation capacity

Objectives Scientific research & practice programs, disciplinary
and pathways Academic research, international competitions, etc.

National key laboratories, domestic & international scientific research &
Intellectual Practice platforms, enterprise & institution based, etc.
disposition Adaptability & innovation capability: Scientific adaptability, knowledge
creation, national master artisans, sense of mission & responsibility, etc.
Objectives gional experiments, professional competitions, jointly supervised innovation & entrepreneurship
G P E T Eprograms for college students, academic programs, interdisciplinary competitions, etc.
National experimental teaching demonstrating center of chemistry & life science,
Development on-campus teaching & research laboratories, etc.
potential Development capability: Collaborative skills, organizational competence,
scientific critical thinking, overall planning, etc.
alsc)lbi])?l(t:ltll\fvgi’s Experiments of multidisciplinary & diverse fundamental chemistry lab courses, etc.

Practical National demonstration center for experimental chemistry education, etc.

competence Execution capability: Adherence to safety norms, courage to practice,
perseverance, proactive communication, precise expression, etc.

Fig. 2 Extension Platforms Empowering the Stepwise Enhancement of Talent Cultivation Capacity
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Fig.3 Construction of the Practical Talent Cultivation Pathway with Four-Mode Integration
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Fig.4 Construction of the Guarantee Mechanism with Three-Dimensional Collaboration
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Multidisciplinary collaboration team Chemistry + Electronics
GUO Yupeng, CHEN Zhanguo,
SHEN Liang
Management collaboration Chemistry + Medicine
( Vice dean + Shared platform GUO Yupeng, XU Hai,
Three-dimensional + Academic affairs department XIN Ying, ZHANG Songling
collaboration
mechanism Faculty collaboration Chemistry + Agriculture
= Vice dean + Course coordinator ZHANG Dawei, XI Jinghui,
Led by + Teaching secretary LIU Juxiong
GUO Yupeng
Student collaboration Chemistry + Engineering
~ Interdisciplinan{ competitions + Innovation & ZHANG Lei, DONG Jingshi,
Entrepreneurship Programs for college students CUI Xiaodi
+ Scientific research 1a0a1a1;
Four Disciplines of Science
GUO Yupeng, WANG Haijun,

! CHEN Yan, HAN Yuecai

Fig. 5 Formation of the multidisciplinary collaboration team
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