Inquiry Labs Information Sheet
 
1.   Name of Lab: Plate Tectonics and the Scientific Process
· Module 1:  Development of the Theory of Plate Tectonics
· Module 2:  Discovering Plate Boundaries
· Tutorial: How to Use Google Earth (Pre-lab for Modules 3-5)
· Module 3:  Using Google Earth Pro  to Build Context
· Module 4:  Using Google Earth Pro to Calculate and Manipulate Data
· Module 5:  Using Google Earth Pro to Evaluate Tectonic Hazards
2.     Authors:  
Kat Cantner, Minneapolis Community and Technical College
Eryn Klosko, SUNY Westchester Community College
Suki Smaglik, Laramie County Community College (also revising author)
Adrienne Sorenson, Central Washington University 
David Wilkins, Boise State University (revising author)
3.     Delivery Format - This is intended for an asynchronous online course, however, it can be adapted for other modalities. It consists of five interchangeable learning, plus a tutorial module on how to use Goo gle Earth Pro and this data set. As numbered, they are scaffolded guided-inquiry activities.  They can be used alone or rearranged to meet the needs of the instructor.  These may be used as in-class activities or as lab activities.  The tutorial and modules 3-5 require the use of a computer, and cannot be done on a tablet, Chromebook or similar device. 
4.     Audience:  Students in introductory geology, physical geography, oceanography or planetary geology courses.
5.     Learning Objectives:
By the end of this activity, students will be able to …

Module 1:  Development of the Theory of Plate Tectonics
•	Explain the scientific process using the development of the theory of plate tectonics
•	Discuss why multidisciplinary studies and a diversity of voices in the sciences were necessary for the synthesis of the theory of plate tectonics 
•	Compile the evidence in support of plate tectonics

Module 2:  Discovering Plate Boundaries
•	Learn the locations and names of the major and minor lithospheric plates
•	Recognize the boundary types that define each plate
•	Explain the geologic phenomena associated with each type of boundary
•	Describe the relative motion of the plates and the data that support this description
•	Apply knowledge of plate boundaries, and their consequences, to create an internal image of a part of Earth’s anatomy

Tutorial: How to Use Google Earth (Prelab for Modules 3-5)
•	Load and manipulate Google Earth files
•	Pull data out of visual datasets
•	Take screenshots of work and make annotations to submit for grade

Module 3:  Using Google Earth Pro  to Build Context
•	As part of Plate Tectonics Theory, describe how certain plate boundaries lead to specific physiographic features (mid-ocean ridges are formed at divergent plate boundaries, and deep oceanic trenches are formed at convergent plate boundaries)
•	Using topographic profiles with Google Earth visualization software, identify mid-ocean ridges and deep oceanic trenches 
•	Develop a spatial understanding of where ridges and trenches are situated in relation to tectonic boundaries
•	Evaluate tectonic processes (earthquakes and volcanoes) at mid-ocean ridges and deep oceanic trenches, and how features are produced from plate tectonic motions
•	Conceptualize the earth’s interior in the vicinity of mid-ocean ridges and trenches.

Module 4: Using Google Earth Pro to Calculate and Manipulate Data
•	Develop a spatial understanding of plate motion data
•	Conceptualize how plate motions differ in speed, direction, and time (e.g. plate motions are not constant)
•	Use plate motion data to examine geological processes more fully (hot spot volcanism and seafloor spreading)

Module 5: Using Google Earth Pro to Evaluate Tectonic Hazards
•	Relate data across different kinds of datasets
•	Use data to infer initial tectonic events or margins as a mechanism for observed disasters
•	Demonstrate ability to design a geological research study

6. 	Intended levels of Inquiry included (per Buck et al., 2008)

Module 1:  Development of the Theory of Plate Tectonics
This is a Level 3: Guided-Inquiry module 

Module 2:  Discovering Plate Boundaries  
This is a Level 2-3: Guided-Inquiry module 

Tutorial: How to Use Google Earth (Prelab for Modules 3-5)
This is a Level 3: Guided-Inquiry module.  

Module 3:  Using Google Earth Pro  to Build Context
This is a Level 3-4: Guided Inquiry module 

Module 4: Using Google Earth Pro to Calculate and Manipulate Data
This is a Level 3-4: Guided Inquiry module 

Module 5: Using Google Earth Pro to Evaluate Tectonic Hazards:
This is a Level 4-5: Open Inquiry module 

7. 	Expected Prior Knowledge (e.g. previous lab activities)

These modules are set for early in the term (first or second lab) and are intended to guide the students to an understanding of the topic and use of the technology.  Therefore, no previous knowledge is expected beyond the introductory lecture content. 

8.   Expected Time for Lab (or for modifications)
This is not one 3-hour lab.  It is a series of scaffolded activities that can be used together to present a comprehensive look at Plate Tectonic theory in a guided inquiry-style course. Any one of these modules could be used as a stand alone lab activity. 

Module 1:  Development of the Theory of Plate Tectonics  
1 ½ hours to complete. 

Module 2:  Discovering Plate Boundaries  
2 hours to complete. 

Tutorial: How to Use Google Earth (Prelab for Modules 3-5)
This activity should take students 1 ½ to 2 hours to complete but may take more depending upon their comfort using Google Earth Pro Desktop (assuming they have no prior experience).  It may also take some time to download and install the program and data file to their hard drive. Advise them to have patience.

Module 3:  Using Google Earth Pro to Build Context
2 hours to complete. 

Module 4: Using Google Earth Pro to Calculate and Manipulate Data
2 hours to complete. 

Module 5: Using Google Earth Pro to Evaluate Tectonic Hazards
1 to 2 hours to complete.
9.   Materials Required:
Students must have access to the internet, Google Earth Pro (free download), scanner or scanner app, and word processing software.  Students must use the desktop version of Google Earth only, and therefore, a laptop or desktop is required for them to complete this assignment. Chromebooks and tablets will not run this software application.  Alternative images can be created for mobile-only formats.

The instructor will need to download and post the file: Plate Tectonics Lab-Lines of Evidence.KMZ for the students to use. 
10.  Materials Provided
a. 	Student Files:  
Module 1 Plate Tectonics Pre-Lab Reading.docx
Files for Module 1 Readings and video (in zipped folder):
· Earth science_ How plate tectonics clicked _ Nature News _ Comment.pdf
· How Diversity Makes Us Smarter - Scientific American.pdf
· Seeing Is Believing_ How Marie Tharp Changed Geology Forever _ History _ Smithsonian Magazine.pdf
· A_002_PlateTectonicHistory.mp4
Module 1 Student.docx
Module 2 Student.docx
Module 2 Maps.pdf
GE_Training Student.docx
Module 3 Student.docx
Module 4 Student.docx
Module 5 Student.docx
Google Earth data files: Plate Tectonics Lines of Evidence.kmz

b. 	Instructor Materials:  Instructor teaching notes, answer keys and some grading rubrics.
	Inquiry Labs Information Sheet (this page)
Module 1 Instructor.docx
Module 2 Instructor.docx
GE_Training Instructor.docx
Module 3 Instructor.docx
Module 4 Instructor.docx
Module 5 Instructor.docx
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