FROM CONTINENTAL DRIFT TO PLATE TECTONICS

Instructor Materials
Materials Required
For each group of 2–4 students:
· Continental cutout template showing major continental landmasses
· Fossil distribution evidence cards
· Rock and mountain belt evidence cards
· Paleoclimate and glacial evidence cards
· Scissors
· Tape or glue sticks
· Student worksheet (Handout II)
Instructor Preparation
Prior to class:
1. Print and cut continental reconstruction pieces.
2. Prepare evidence cards and distribute one complete set to each group.
3. Review introductory materials on continental drift and plate tectonic theory.
4. Prepare discussion prompts focusing on the Nature of Science.
5. Verify student access to any online resources used during Session 2.
Facilitation Tips
· Encourage students to justify all reconstruction decisions using evidence.
· Resist providing immediate answers; instead, ask probing questions.
· Use student misconceptions as opportunities for discussion.
· Emphasize that Wegener's evidence was compelling but lacked a convincing mechanism.
· Continually connect scientific content to broader Nature of Science themes.
Debrief Questions
· What evidence was most persuasive?
· Why did some scientists reject continental drift despite supporting evidence?
· What role did technological advances play in the development of plate tectonic theory?
· How does this historical case illustrate how science works?
Modifications
· Large Enrollment Courses
· Use digital polling software and assign evidence-analysis tasks to small discussion groups.
· Online Courses
· Replace physical reconstruction with digital drag-and-drop continent maps and online discussion forums.
Secondary Education
Simplify technical discussions of mantle convection while maintaining emphasis on evidence and scientific reasoning.
Teaching Notes and Tips
Common Student Misconceptions
Students frequently:
· Believe continents move because oceans push them apart.
· Assume Wegener's theory was rejected because his evidence was weak.
· View scientific theories as fixed and unchanging.
· Believe scientific theories become laws after sufficient proof.
These misconceptions provide valuable opportunities for Nature of Science discussions.
Instructional Recommendations
· Avoid immediately correcting misconceptions. Instead, encourage students to compare competing explanations and evaluate available evidence.
· Emphasize that Wegener's evidence was often compelling, but that the absence of a plausible mechanism contributed to scientific skepticism.
· The transition from continental drift to plate tectonics provides an effective context for discussing how scientific knowledge changes over time.
Student Challenges
Students typically understand Wegener's observational evidence for continental drift more readily than the mechanisms that explain lithospheric plate movement. In particular, concepts such as mantle convection, seafloor spreading, and subduction often require additional instructional support because they involve processes that are not directly observable and operate over vast spatial and temporal scales.
To address this challenge, the Mantle Convection Modeling Activity was incorporated into the unit. This activity provides students with an opportunity to examine diagrams, simulations, and conceptual models that illustrate how thermal convection within Earth's mantle contributes to plate motion. By connecting historical evidence for continental drift with modern explanations of plate tectonics, the activity helps students develop a more integrated understanding of Earth's dynamic systems and the scientific advances that led to the acceptance of plate tectonic theory.
Accessibility and Universal Design for Learning Considerations
This activity incorporates principles of Universal Design for Learning (UDL) to support diverse learners and promote equitable participation. Instructional materials and learning experiences are designed to provide multiple means of engagement, representation, and expression, allowing students to access content and demonstrate learning in ways that align with their strengths and needs.
Multiple Means of Engagement
Students engage with content through a variety of instructional approaches, including inquiry-based learning, collaborative discussions, hands-on reconstruction activities, digital explorations, reflective writing, and whole-class discussions. These varied learning experiences provide multiple entry points for participation and help sustain student interest and motivation.
Students are encouraged to explore scientific questions, evaluate evidence, and construct explanations collaboratively, fostering active engagement and supporting learners with diverse backgrounds and experiences.
Multiple Means of Representation
Key concepts are presented through multiple formats, including:
· Instructor-led presentations and discussions.
· Visual representations of continental drift and plate tectonic processes.
· Geological maps, diagrams, and fossil distribution data.
· Videos, readings, and digital learning resources.
· Simulations and conceptual models, including the Mantle Convection Modeling Activity.
Presenting information through multiple modalities helps students develop conceptual understanding while supporting learners with different learning preferences and needs.
Multiple Means of Expression
Students demonstrate their understanding through a variety of assessment and communication formats, including:
· Written responses in the modified KWL assessment.
· Reflective writing assignments.
· Small-group and whole-class discussions.
· Collaborative problem-solving activities.
· Evidence-based explanations and conceptual models.
These opportunities allow students to communicate their understanding using different modes of expression while providing instructors with multiple sources of evidence regarding student learning.
Accessibility Considerations
To promote equitable access, instructors are encouraged to:
· Provide captions or transcripts for all video materials.
· Ensure digital resources are compatible with screen readers and other assistive technologies.
· Use high-contrast visuals and colorblind-friendly graphics when possible.
· Provide written and verbal instructions for all activities.
· Offer alternative formats for physical reconstruction activities when needed.
· Allow flexible participation options during discussions and collaborative work.
· Provide additional scaffolding and vocabulary support for multilingual learners and students with limited prior exposure to Earth science concepts.
These practices help ensure that all students have meaningful opportunities to engage with geoscience content, participate in scientific inquiry, and demonstrate their understanding of both Earth science concepts and the Nature of Science.
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