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Abstract: Guided by Piaget's theory of cognitive development, this paper addresses the challenges of
abstract concepts and student comprehension difficulties in teaching centripetal force within the
senior secondary physics curriculum. A pedagogical sequence comprising ‘ contextual
introduction-experimental inquiry-data modelling-application transfer ’ was designed. By
optimizing experimental protocols and incorporating data fitting techniques, the abstract concept of
effective force was rendered concrete, facilitating students' transition from intuitive perception to
rational analysis. A comparative teaching approach was implemented across two parallel grade 10
classes, with instructional effectiveness evaluated through quantitative assessments (validity and
reliability testing, t-tests) and qualitative interviews. Results demonstrated that the experimental
class significantly outperformed the control class in knowledge mastery (mean score 54.2 vs 51.8),
application ability (mean score 31.5 vs 25.7), and overall performance (mean score 85.7 vs 77.5)
(p<0.05). Furthermore, students exhibited markedly enhanced scientific thinking and increased
learning interest. The study demonstrates that this teaching model effectively addresses pedagogical
challenges, though improvements are needed in terms of full student engagement and the timeliness
of experiments. It offers valuable insights for teaching the dynamics module in senior secondary
physics.
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