FROM CONTINENTAL DRIFT TO PLATE TECTONICS

Evidence of Effectiveness
This instructional activity was implemented and refined over multiple semesters in an introductory undergraduate physical geography course serving pre-service secondary education majors. The design emphasizes both geoscience content learning and understanding of the Nature of Science (NOS), and was iteratively improved through classroom implementation, student feedback, assessment data, and instructor reflection.
Evidence of effectiveness was collected through analysis of modified KWL assessments, student reflective writing, classroom discussions, and instructor observations. These multiple sources of evidence were used to examine student learning of continental drift, plate tectonics, and NOS concepts, as well as engagement with inquiry-based learning activities.
Analysis of pre- and post-instruction KWL responses indicated substantial gains in students’ understanding of continental drift, plate tectonics, and the Nature of Science. Prior to instruction, many students described continents as fixed landmasses and often viewed scientific theories as permanently proven facts. Following instruction, students more accurately described continental movement over geologic time, recognized that plate tectonic theory is supported by multiple converging lines of evidence, and demonstrated improved understanding that scientific knowledge develops through ongoing evaluation and refinement of evidence.
Student reflections further revealed meaningful shifts in epistemological understanding. Initially, many students interpreted scientific disagreement as a sign of uncertainty or weakness in science. After instruction, students increasingly recognized that scientific debate, evidence evaluation, and theory revision are essential components of scientific progress. Students frequently cited the historical transition from continental drift to plate tectonic theory as a clear example of how scientific explanations are strengthened through the incorporation of new evidence.
Classroom observations indicated particularly high levels of engagement during the Pangaea reconstruction activity, geological and fossil evidence analysis, small-group discussions, and reflective writing tasks. These inquiry-based components supported students in actively constructing explanations, evaluating competing interpretations, and engaging in evidence-based reasoning rather than memorizing content.
Collectively, assessment results, student reflections, and classroom observations suggest that the activity effectively supports both geoscience content learning and understanding of the Nature of Science by helping students examine how scientific knowledge develops, changes, and becomes accepted within the scientific community.
The instructional approach has been classroom-tested and informed by geoscience education research on inquiry-based learning and Nature of Science instruction, supporting its relevance for both content learning and scientific literacy development.
Implications for Teaching
Historical case studies provide a powerful framework for integrating geoscience content with explicit Nature of Science instruction. By examining the transition from continental drift to plate tectonic theory, students gain a deeper understanding of Earth processes as well as the ways in which scientific knowledge is generated, evaluated, and revised over time. This combined focus strengthens both geoscience literacy and scientific literacy and is particularly valuable in courses preparing future educators and scientifically informed citizens.
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