

FROM CONTINENTAL DRIFT TO PLATE TECTONICS

Pedagogical and Research Basis
This instructional activity is grounded in research on conceptual change, inquiry-based learning, spatial reasoning, and Nature of Science (NOS) instruction. The design reflects the view that students learn geoscience concepts most effectively when they actively engage with evidence, evaluate competing explanations, and construct their own understanding through guided inquiry.
Historical Case Studies and Geoscience Learning
Research in science education suggests that historical case studies provide powerful contexts for helping students understand both scientific concepts and the processes through which scientific knowledge develops. The history of continental drift and plate tectonic theory offers a particularly rich example because it illustrates how scientific explanations are proposed, debated, challenged, revised, and ultimately accepted through the accumulation of evidence. Examining the scientific controversy surrounding Alfred Wegener's continental drift hypothesis allows students to explore the role of evidence, scientific skepticism, technological advances, and consensus-building in science.
Nature of Science Instruction
A central goal of this activity is to promote informed understanding of the Nature of Science (NOS). Research indicates that students often hold misconceptions about scientific theories, scientific certainty, and the development of scientific knowledge. Many students view scientific theories as tentative guesses, believe that theories eventually become laws, or assume that changes in scientific explanations indicate weakness in science. Explicit and reflective NOS instruction has been shown to be more effective than implicit approaches in helping students develop sophisticated understandings of science as an evidence-based, dynamic, and evolving enterprise.
This activity explicitly addresses several widely recognized NOS principles, including:
· Scientific knowledge is based on empirical evidence.
· Scientific explanations are subject to revision in light of new evidence.
· Scientific theories are powerful explanatory frameworks rather than unproven ideas.
· Scientific knowledge develops through collaboration, critique, and consensus-building within scientific communities.
Inquiry-Based Learning
The instructional design incorporates inquiry-based learning approaches that engage students in analyzing evidence, constructing explanations, and evaluating competing claims. Rather than simply receiving information about continental drift and plate tectonics, students actively investigate geological, paleontological, paleoclimatic, and geophysical evidence similar to that examined by scientists. This approach reflects constructivist perspectives on learning, which emphasize that conceptual understanding develops through active engagement with ideas and evidence.
Spatial Reasoning in Geoscience Education
Spatial reasoning is fundamental to understanding many Earth science concepts, including continental movement, plate interactions, and large-scale Earth processes. Research in geoscience education demonstrates that activities involving map interpretation, pattern recognition, and spatial reconstruction can support student learning of complex geological concepts. The Pangaea reconstruction activity was designed to promote spatial reasoning by encouraging students to identify relationships among continental shapes, fossil distributions, mountain belts, and geological features.
Prior Knowledge and Conceptual Change
The activity begins with a modified KWL assessment to elicit students' prior knowledge and misconceptions. Research on conceptual change suggests that effective instruction must first identify learners' existing conceptions before introducing new explanations. By encouraging students to articulate their initial ideas and revisit them throughout the unit, the activity supports reflection on conceptual growth and promotes deeper understanding of both geoscience content and the Nature of Science.
Scholarly and Classroom Foundations
This activity was developed, implemented, and refined through multiple offerings of introductory undergraduate physical geography courses. Its instructional design is grounded in geoscience education research and informed by ongoing scholarship in conceptual change, evidence-based reasoning, and Nature of Science (NOS) instruction.
The instructional approach and assessment framework subsequently served as the basis for a publication in In the Trenches, the professional publication of the National Association of Geoscience Teachers (NAGT). As a result, the activity reflects both research-informed instructional design and classroom-tested teaching practice, providing a strong foundation for instructors seeking evidence-based geoscience learning activities.
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