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Development of teaching aid packages for
large-scale landslide disaster patterns 2.0

Abstract

Taiwan’s mountainous regions are characterized by steep terrain and
fractured geological structures, and are frequently affected by intense
rainfall, resulting in long-term risks of large-scale landslide disasters on
sloped areas. To enhance public awareness of landslide hazards, slope
disaster prevention, and sustainable land management, as well as to
promote soil and water conservation education from school settings into
local communities, this project continues the educational model
development initiated in previous phases. Focusing on three major
landslide-related disaster types—deep—seated landslide, debris flow, and
landslide dam—six sets of cross-sectional interactive teaching aids were
developed to address the limitations of previous teaching ones, which
primarily emphasized external landscape appearance rather than internal
geological evolution and sediment transport processes. In parallel, digital
interactive instructional materials were also expanded to establish a
portable, modular, and multi-context educational promotion model for soil
and water conservation. The six model sets developed in this project
respectively illustrate: the evolution of slip surfaces, rainfall-induced slip
surface development and collapse progression, lithological distribution
changes in strata following slope movement, slope-zone differentiation of
debris-flow sediment transport, variations in sediment particle movement

behavior across debris-flow zones, and the formation and breaching



processes of landslide dams. Through segmented evolution presentation,
manual reconfiguration of slope and geological conditions, and small-scale
dynamic mechanisms simulating disaster triggers, the models allow
learners to understand subsurface deformation and stratigraphic changes
resulting from collapse, rather than relying only on surface landscape
observations. To evaluate the educational effectiveness of the models, four
promotional teaching sessions were conducted during the project period.
Pre- and post-instruction questionnaires and paired-sample t-tests were
used to compare the learning outcomes of traditional instruction versus
instruction incorporating the models. Results indicate significant
improvement among participants in identifying the three landslide disaster
types, understanding relationships between triggering factors and disaster
evolution, interpreting subsurface stratigraphic changes, and recognizing
early warning signs of slope failure. These findings confirm that the
teaching aids developed in this project provide effective support for soil
and water conservation knowledge dissemination.

Keywords: Large-scale landslides, evolution of the sliding surface,
failure progression, interactive teaching aids, RFID, disaster
prevention education
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