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China, Zhejiang Province has cultivated distinctive experiences in promoting the synergistic evolution
of these two domains. This paper focuses on the core issue of how Zhejiang facilitates itscoordinated
advancement and explores the underlying mechanisms. Employing empirical analysis combined with case
studies, This paper utilize the entropy method and the coupling coordination model to quantitatively
assess the coupling coordination degree across Zhejiang’s 11 prefecture—level cities in 2023. Through
integrating practical case studies from the province, The research identify the intrinsic mechanisms
governing their synergistic evolution while revealing existing challenges: uneven resource allocation
between innovation and popularization, low conversion efficiency, insufficient public engagement,
and lagging evaluation mechanisms. Systematically summarizing these intrinsic mechanisms, This
paper propose targeted improvement recommendations based on our findings, This includes four
aspects: establishing a cross—regional resource coordination and compensation mechanism, establishing
a collaborative transformation system for scientific research andsciencepopularization, cultivating a
sciencepopularization ecosystem involving multiple entities, and improving dynamic evaluation and
governance feedback mechanisms. offering transferable insights for other Chinese regions pursuing
coordinated “dual-engine” development.

Keywords: innovation of science and technology; science popularization; coupling coordination
model
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Abstract: Under the background of a strong country in education and science and technology, the
importance of science education is increasingly prominent. As an important goal of science education, the
nature of science helps students better understand scientific knowledge, develop scientific thinking, and
enhance curiosity and imagination. Teaching the nature of science in early childhood is crucial to ensuring
that students have an accurate understanding of the nature of science. However, the survey results show
that the overall development level of kindergarten graduates’ understanding of the nature of science is
low, and there are regional and school differences in China. Schools in the western region and schools
with weak conditions are in a relatively vulnerable position. Besides, the survey results of kindergarten
teachers also reveal that kindergarten teachers themselves have a poor understanding of the nature of
science, and a serious lack of understanding of the importance of the nature of science. Based on this,

this study proposes a multi-level framework for promoting the understanding of the nature of science in
early education. At the macro level, it advocates for the early implementation of relevant educational
practices and the optimization of resource allocation. the meso level, the focus shifts to institutional
empowerment and ecological development, aiming to enhance science teachers’ comprehension
and appreciation of the nature of science, foster an open, diverse, and inclusive environment for
exploration, and establish a coherent science education system bridging kindergarten and primary school.
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English Abstract

At the micro level, the emphasis is placed on the internalization of teaching practices and interactive
pedagogies. Through modalities such as hands—on experiments, scientific dialogue, and home—school
collaboration, the framework seeks to advance young children’s grasp of the fundamental understanding
of the nature of science.

Keywords: the nature of science; young children; early childhood science education
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Abstract: As artificial intelligence increasingly permeates the field of education, early childhood
science education is encountering both new opportunities and emerging challenges. Grounded in
multimodal learning theory, this paper reviews the applications of artificial intelligence in scientific
context creation, inquiry process support, and learning process evaluation, and analyzes the
potential risks it may pose to child development, teacher professionalism, and educational ethics.
The analysis indicates that artificial intelligence can enrich children’s learning methods and enhance
the quality of science education through multimodal presentation, instant feedback, and continuous
evaluation. However, its deep involvement may also weaken children’s experiential inquiry, diminish
teachers’ professional judgment, and, in certain contexts, lead to the encroachment of technical
logic upon educational values. In response, this paper proposes strategies across three dimensions:
educational philosophies, teacher professionalism, and institutional safeguards. These strategies
include upholding inquiry—based learning, strengthening teachers’ professional judgment, and
improving ethical norms and data security mechanisms, aiming to promote the appropriate and effective
empowerment of early childhood science education by artificial intelligence, ensuring that technological
innovation genuinely serves children’s scientific learning and development.

Keywords: artificial intelligence; early childhood science education; science learning; multimodal
learning
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