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Abstract

In the context of global ecological crises and the urgent need for sustainable development education,
how to effectively convey environmental protection concepts to children has become an important
issue. Based on this, this research focuses on the children’s three-dimensional books that integrate
digital technology and intelligent sensing as a medium, and explores the design of a comprehensive
reading tool for cultivating children’s sustainable development literacy. The research is centered
on marine environmental protection and, based on interdisciplinary academic research, proposes
an exploratory framework for the design of a digital technology and intelligent sensing integrated
children’s three-dimensional books for the cultivation of sustainable literacy. This three-dimen-
sional book decomposes sustainability into three dimensions: sustainable materials, virtual-real
interaction, and multi-dimensional emotional empathy. It further decomposes the teaching objec-
tives into four levels of teaching processes: knowledge, emotion, action, and value. In response to
the problems such as weak story-telling and separation of interaction and behavior in similar prod-
ucts in the market, systematic design strategies have been proposed. The narrative layer tells sto-
ries using multi-media and non-linear time and space narrative techniques; the visual layer conveys
ecological environment information using digital technology; the structural layer simulates the hu-
man-computer interaction behavior process of intelligent sensing; the experience layer provides an
active learning mode based on digital media technology in the human-computer interaction envi-
ronment. The research aims to transform the three-dimensional book into an interactive educa-
tional tool that can perceive emotions, guide sustainable living, and cultivate ecological values. It
not only explores the design of children’s reading materials on marine protection themes but also
provides a reference path for the digital technology and intelligent sensing integration transfor-
mation of children’s sustainable education products.
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Figure 1. Framework of the model for cultivating sustainable design literacy in children’s pop-up books
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Figure 4. “The Secrets of the Ocean”
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Figure 6. Plastic pollution chapter flowchart
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Figure 7. Interactive demonstration of marine ecological restoration based on AR technology
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