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Abstract: Grounded in ecosystem theory, this study constructs a science popularization ecosystem and
deconstructs its key elements and structural relationships. Six key components were identified across four
dimensions: supply—side, demand—side, environment—side, and presentation—side. Following six key
components, a “4W2E” evaluation framework was developed with 29 measurement indicators across
six dimensions: persons, contents, channels, audience, environment, and impact. Utilizing multi—
source datasets, the science popularization development index was calculated for 31 provincial-level
regions from 2012 to 2021 using a combined Analytic Hierarchy Process ( AHP ) and Entropy—Critic
weighting method. The findings identify a phase—wise upward trend in nationwide science popularization
development, with eastern regions demonstrating higher development levels than the central and
western regions. Spatially, the development of science popularization shows a progressive expansion
from east to west, accompanied by notable regional disparities. During the 2015—2018 period,
science popularization development exhibited a marginal decline, primarily attributable to insufficient
supply—side content provision. These findings provide empirically grounded policy recommendations for
optimizing resource allocation and promoting quality—intensive science popularization public strategies.
Keywords: science popularization ecosystem; science popularization development index; spatio—
temporal evolution of science popularization development; 4W2E evaluation framework
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Abstract: The Outline of the Nationwide Scientific Literacy Action Plan (2021—2035 ) clearly states
that it is necessary to implement the project of improving the capacity of grassroots science popularization
services, thoroughly implement the grassroots science popularization action plan, and carry out the
creation activities of national science popularization demonstration counties ( cities, districts ). Taking
the specific practice of Xiangda Community in Yuhu District, Xiangtan City, Hunan Province as a
sample, this paper comprehensively analyzes the science popularization demonstration creation actions
of this community from the perspective of the Actor—Network Theory, providing experience references
for the construction of a wider range of science popularization demonstration communities. The study
reveals that establishing a science popularization demonstration community depends on multi—subject
collaboration. Thus, it is essential to link human agents like science and technology associations,
communities and the public with non—human ones such as science venues, social media platforms
and science policies, dig deep into hidden resources to build a cooperative network, and develop
management mechanisms to maintain the network’s stability and balance, thereby enhancing the
sustainable development capacity of community science popularization services.

Keywords: science popularization demonstration community; actor—network theory; community
science popularization; grass—root service capability of science popularization

CLC Numbers: N4 Document Code: A DOI: 10.19293/j.cnki.1673-8357.2025.04.007

g 112 |



