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Abstract

Development and Application
Study of Conceptual Change
Learning Tool Based on Cognitive
Conflict Strategy for Plate Motion
Driving Force.

Ye Eun Kim
Dept. of Science Education (Earth Science)
The Graduate School

Seoul National University

Over the past several decades, due to numerous observational
evidences and theoretical model predictions, the primary driving
force of the plate motion has been considered to be the slab pull
(forces from the subducting oceanic plates due to gravity) rather than
the mantle convection itself. However, in many Korean textbooks,
mantle convection is still portrayed as the main driving force of the
tectonic plates. Recently, the 2022 educational curriculum guidelines

for the Earth System Science category now included a
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recommendation that the active force of slab pull be the main driving
force, but it is difficult for this new theory to be effectively conveyed
to students unless the conceptual understanding of In—service
teachers are fundamentally changed. Therefore, in order to facilitate
an effective conceptual change for the driving forces of the plate
motion, we conducted a study to develop a learning tool inducing their
conceptual changes and tested it to the pre—service science teachers.
Combining Hashweh's cognitive conflict strategy and Driver's
conceptual change model, our learning tool comprises four stages for
the stepwise conceptual change. Each stage includes the problems
assoclated with four geological and geophysical settings, and was
designed to induce the sequential evolution of understanding of the
respondents; they are requested to respond by organizing and
applying the pre—existing knowledge and the new concepts. Before
the application, 53 out of 59 learners (89.8%) identified the mantle
convection as the main driving force of the tectonic plates in the pre—
concept survey. However, after experiencing our learning tool, the
post—concept survey clearly indicates that successful conceptual
changes were found in 26 learners (49.1%), with a total of 30
learners (50.8%) correctly recognizing the slab pull as the main
driving force of the plate motion. The t—test results also showed a
statistical significance, suggesting that the learning tool developed in
this study effectively implanted the new concept of the main driving
force. Furthermore, it was found that the effective new
conception(slab pull) understanding occurs when the topics are
presented in the order of (1) the relationships between the velocity
and the boundary ratio of the plates, (2) the stability of the Antarctic
112
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Plate, (3) the discontinuity of the ridges, and (4) the intersection of
the ridge and the trench. Our learning tool developed in this study
has less cost, time, and space constraints, and thus, it is expected to
be highly useful for in—service teachers, pre—service teachers, and
students. We also hope the results of this study will be a valuable tool
for effectively integrating the new educational content into the

related textbooks.

Keywords : Plate Tectonic, Plate Motion Driving Force, Development
of Conceptual Change Learning Tool, Cognitive Conflict, Earth Science

Education, Teacher Education

Student Number : 2020—-23604
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