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Abstract: Adolescent science education today finds itself caught between three stubborn challenges. Collaborative
efforts across different sectors remain fragmented — everyone talks about working together, but no one quite knows
how. Digital tools look impressive on the surface yet barely scratch the deeper layers of teaching and learning.
And the push for internationalization keeps bumping up against local realities, with little genuine fusion between
the two. This study takes as its point of departure two overarching national priorities: building China’s capacity in

science and technology, and accelerating the digital transformation of education. We propose a three-dimensional
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framework that brings together social collaboration, digital dissemination, and international cooperation — not as
separate pillars, but as interacting forces that shape what a truly shared science education ecosystem might look
like. To move forward, we argue, means embracing three fundamental shifts: opening up educational spaces beyond
school walls, pushing technological applications beyond surface-level gimmicks into genuine process redesign, and
reimagining cross-cultural exchange as a two-way conversation rather than one-way borrowing. The paper then
lays out four concrete mechanisms — a government-school-society-enterprise partnership, an Al-driven approach
that weaves through instruction, learning, assessment, and administration, and a narrative strategy that frames
global issues through Chinese solutions. Our hope is that these proposals offer both conceptual clarity and practical
direction for those working to reshape adolescent science education.

Keywords: adolescent science education; socialized collaboration; artificial intelligence empowerment; international

dissemination; innovative models
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