FROM CONTINENTAL DRIFT TO PLATE TECTONICS

Student Materials
Handout I: Continental Drift and Plate Tectonics: KWL Assessment
Name: ______________________________
Date: ______________________________
Purpose
This activity will help you reflect on your understanding of continental drift, plate tectonics, and how scientific knowledge changes over time.
Complete the "K" section before instruction and the "L" section after completing the unit.
	K – What I Know Before Instruction
	L – What I Learned After Instruction

	











	




Reflection Questions
Please answer the following questions using complete sentences.
1. How do you think Earth's continents have changed over geological time?
2. What is continental drift? What evidence supports this idea?
3. Why do you think some scientists initially rejected Wegener's theory?
4. Is continental drift still relevant today? Why or why not?
5. Why is it important to study the historical development of scientific theories?
6. Scientific knowledge often changes over time. Does this make science more or less trustworthy? Explain.
7. If aspects of plate tectonic theory were revised in the future, how would that affect your confidence in science?








Handout II: Student Activity: Reconstructing Pangaea
Introduction
Today you will work as a geoscientist attempting to reconstruct the ancient supercontinent Pangaea using evidence from modern continents.
Learning Goals
By the end of this activity, you should be able to:
· Use evidence to support scientific explanations.
· Identify patterns in continental shapes and geological features.
· Explain why scientists proposed continental drift.
Materials
· Continental cutouts
· Scissors
· Glue or tape
· Worksheet
Instructions
Part A: Initial Reconstruction
Working with a partner:
1. Examine the continental pieces.
2. Attempt to fit the continents together.
3. Record your observations.
Questions:
1. Which continents appear to fit together most closely?
______________________________________________________________________________
2. What evidence did you use to support your reconstruction?
______________________________________________________________________________
Part B: Evidence Analysis
Examine the evidence cards provided by your instructor.
Evidence may include:
· Fossil distributions
· Mountain ranges
· Rock formations
· Ancient glacial deposits
For each piece of evidence:
Evidence:
______________________________________________________________________________
How does this evidence support continental drift?

Part C: Reflection
1. Based on the evidence, do you think the continents were once connected?
Why or why not?
______________________________________________________________________________
2. If the evidence was compelling, why might scientists have rejected Wegener's theory?
______________________________________________________________________________
3. What additional information would you need before accepting continental drift as a scientific explanation?
______________________________________________________________________________










Handout III: Reflection: Science as a Changing Process
Directions
Respond thoughtfully to the following questions.
1. What did you learn about how scientific theories develop?
______________________________________________________________________________
2. Why was continental drift controversial when it was first proposed?
______________________________________________________________________________
3. How did new evidence contribute to the development of plate tectonic theory?
______________________________________________________________________________
4. Does scientific revision indicate weakness or strength in science? Explain.
______________________________________________________________________________
5. How has this activity changed your understanding of science?
______________________________________________________________________________
6. What questions do you still have about continental drift, plate tectonics, or scientific knowledge?
______________________________________________________________________________



Instructor Guide
Overview
This three-session instructional activity uses the historical development of continental drift and plate tectonic theory to teach both geoscience content and the Nature of Science (NOS). Students analyze evidence used by Alfred Wegener, examine why his hypothesis was initially rejected, and explore how subsequent discoveries led to modern plate tectonic theory, including mantle convection as a driving mechanism for lithospheric motion.
The activity emphasizes evidence evaluation, scientific reasoning, and the development of scientific knowledge over time.
Materials and Preparation
Student materials (per group):
· Continental cutout template 
· Evidence cards 
· Student worksheet 
· Scissors and tape/glue 
Instructor materials:
· Presentation slides 
· KWL chart (pre/post) 
· Reflection prompts 
· Assessment rubric 
Prepare continent cutouts and evidence cards in advance. Ensure access to virtual resources if using digital extensions.
Session 1: Historical Foundations
Students complete the “Know” section of the KWL chart (15 min) guided by questions about continental movement and scientific theories.
Students then complete a Pangaea reconstruction activity (20 min), fitting continents together and justifying placements using observable evidence.
The instructor introduces historical models of Earth, including fixed-continent ideas and Wegener’s continental drift hypothesis (20 min), emphasizing the historical context of scientific ideas.
In small groups, students discuss:
· What evidence supports continental fit? 
· Why might Wegener’s idea have been rejected? 
Students complete a brief reflection summarizing their initial understanding (15 min).
Session 2: Evidence and Scientific Debate
Students analyze multiple lines of evidence using evidence cards (30 min), including fossils, rock distributions, paleoclimate data, and glacial evidence.
A jigsaw structure (15 min) allows students to specialize in one evidence type and share findings.
Optional virtual exploration (20 min) supports deeper engagement with geoscience data.
Class discussion (15 min) focuses on:
· Strength of evidence for continental drift 
· Limitations of early explanations 
· Role of missing mechanisms in scientific acceptance 
Students complete a brief reflection identifying the most convincing evidence (10 min).
Session 3: Synthesis and Nature of Science
Students review key concepts using a quiz or instructor-led discussion (20 min).
A whole-class discussion (20 min) focuses on:
· How and why scientific theories change 
· Role of evidence in scientific explanation 
· How scientific revision strengthens knowledge 
Students complete the “Learned” section of the KWL chart (30 min).
A final debrief connects plate tectonics to broader Nature of Science themes (20 min).
Common Student Misconceptions
Students may believe that:
· Continents float freely across oceans 
· Oceans push continents apart 
· Scientific theories become laws 
· Scientific revision indicates weakness 
These ideas should be used as opportunities for discussion and refinement rather than immediate correction.
Assessment and Adaptations
Student learning is assessed using the provided rubric, with attention to:
· Use of evidence 
· Historical reasoning 
· Nature of Science understanding 
· Conceptual accuracy 
Adaptations:
· Secondary level: reduce mantle convection complexity 
· Online courses: use digital mapping tools 
· Large classes: use polling and breakout groups






Evidence Cards Packet
Evidence Card 1: Continental Fit
Observation:
The eastern coastline of South America closely matches the western coastline of Africa.
Question:
How might this observation support continental drift?
Evidence Card 2: Fossil Evidence
Fossils of Mesosaurus have been discovered in:
· Brazil
· South Africa
Mesosaurus was a freshwater reptile.
Question:
How could the same freshwater animal appear on continents separated by an ocean?
Evidence Card 3: Glossopteris Plant Fossils
Glossopteris fossils occur in:
· South America
· Africa
· India
· Antarctica
· Australia
Question:
What might this fossil distribution suggest about Earth's past?
Evidence Card 4: Mountain Belts
The Appalachian Mountains in North America align with mountain systems in:
· Greenland
· Scotland
· Norway
Question:
How might matching mountain belts support continental drift?
Evidence Card 5: Rock Formations
Rocks of similar age and composition occur on opposite sides of the Atlantic Ocean.
Question:
What explanation best accounts for these similarities?
Evidence Card 6: Glacial Deposits
Ancient glacial scratches and deposits occur in:
· South America
· Africa
· India
· Australia
Many of these regions are currently warm.
Question:
What might explain evidence of ancient glaciation in tropical regions?
Evidence Card 7: Paleoclimate Evidence
Coal deposits have been discovered in Antarctica.
Coal forms from abundant plant material.
Question:
What does this suggest about Antarctica's ancient climate?
Evidence Card 8: Seafloor Spreading
Scientists discovered:
· Mid-ocean ridges
· Magnetic striping
· Young ocean crust near ridges
Question:
How did these discoveries strengthen plate tectonic theory?
Evidence Card 9: Scientific Debate
Wegener proposed continental drift in 1912.
Many scientists rejected his idea because he could not explain how continents moved.
Question:
Should scientists accept an explanation if evidence exists, but the mechanism is unknown?
Why or why not?












Pangaea Reconstruction Template
Instructions:
1. Cut out each continent.
2. Attempt to reconstruct Pangaea.
3. Use evidence cards to improve your reconstruction.
4. Tape or glue the continents onto a blank sheet.
5. Record observations and justification for your arrangement.
Continents Included:
· North America
· South America
· Africa
· Eurasia
· India
· Antarctica
· Australia
Student Questions:
1. Which continents appeared to fit together most closely?
2. What evidence supported your reconstruction?
3. What difficulties did you encounter?
4. How does this activity relate to Wegener's hypothesis?
5. What additional evidence would strengthen your reconstruction?
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