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Yannier 2% BRSPS Al S28% (Mixed Reality AT Lab) @ N 51 S k 0. R LU
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support STEM education []J]. International Journal of Artificial Intelligence in Education, 2020, (1): 74.

@ Thees M, Kapp S, Strzys M P, Beil F, Lukowicz P, Kuhn J. Effects of augmented reality on learning and cognitive load
in university physics laboratory courses [J]. Computers in Human Behavior. 2020, (7). 106316.

Q@ WA, Pl AT R HAAEAGRE RN S RE [T, IR REEMR CARBED . 2024, (2): 707.
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® Chuang CH, LoJ H, Wu Y K. Integrating chatbot and augmented reality technology into biology learning during COVID-
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©® Nawaz M, Sattar F. Utilizing Geo-Al and AR for teaching interdisciplinary courses in Earth science [J]. 2024 IEEE Global
Engineering Education Conference, 2024, (5): 1.
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PP RIS R 2 SR O T B R R, SEIE R S 2 A IR L O]
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Computer-Aided Design, eXtended Reality, and Artificial Intelligence in Engineering Education []J]. Chemie Ingenieur Technik,
2024, (11). 1460.

©@ Al-Azawi R, Albadi A, Moghaddas R, Westlake J. Exploring the potential of using augmented reality and virtual reality
for STEM education [J]. Communications in Computer and Information Science, 2019, (5): 36.

@ Wilson C D, Haudek K C, Osborne J F, et al. Using automated analysis to assess middle school students’ competence
with scientific argumentation [J]. Journal of Research in Science Teaching, 2023, (1): 38.

@  Zhai X, He P, Krajcik J. Applying machine learning to automatically assess scientific models [J]. Journal of Research in
Science Teaching, 2022, (10). 1765.
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Achievements and Prospects of Al in Science Education
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(1. Joint Education Institute of Zhejiang Normal University and the University of Kansas,

Abstract :

Jinhua, 321004;
2. College of Education, Zhejiang Normal University, Jinhua, 321004)

The rapid development of Artificial Intelligence ( Al) technologies is profoundly
reshaping the landscape of science education. Based on a comprehensive review of
domestic and international literature, this study identifies four core application domains
of Al in science education: teaching content generation, personalized learning path
recommendation, experimental instruction support, and enhancement of teaching
assessment. The integration of generative Al and multimodal technologies expands the
representation of scientific knowledge, contributing to more comprehensive
understanding. Intelligent learning analytics and adaptive algorithmic models support
the personalized customization and dynamic adjustment of science learning paths,
promoting students’ cognitive development and scientific literacy. Al-powered virtual
simulations, augmented reality, and intelligent assessment enhance students’
interactive experience and cognitive construction in experimental learning. Moreover,
intelligent  evaluation, behavior recognition, and intelligent decision-making
significantly improve the efficiency of teaching management. Currently, the application
of artificial intelligence in science education still faces challenges such as insufficient
practical adaptability, insufficient attention to deep-level thinking, and data ethics. It is
necessary to emphasize the paradigm shift of Al science education, build a human-
machine collaborative field for science education, and uphold the humanistic rationality

of Al+science education.

Key Words: artificial intelligence; science education, teaching content generation; learning path
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