




[bookmark: _heading=h.760zt5ipse5e]Ground Breaking News
[bookmark: _heading=h.uylnctavpae2]This unit will introduce students to tectonic plates.  Students will develop questions after viewing satellite images showing uplift along the coast of New Zealand from 2010 to 2016.  Throughout the unit, students will analyze pieces of evidence to answer their questions and eventually come to understand tectonic plates’ role in causing uplift in land through mountain formation and earthquakes.
[bookmark: _heading=h.pt4e1o1z9x5j]STANDARDS ALIGNMENT
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NGSS CONNECTIONS
MS-ESS2-2: Construct an explanation based on evidence for how geoscience processes have changed Earth’s surface at varying time and spatial scales.

TEKS CONNECTIONS
6.10D:  Describe how plate tectonics causes major geological events such as ocean basin formation, earthquakes, volcanic eruptions, and mountain building.
[bookmark: _heading=h.3ri8kdo7okgy]LEARNING OBJECTIVES

Students will know:
· Tectonic plates
· Fault types

Students will understand:
· Land uplift can occur due to either mountain formation or an earthquake at a reverse fault.  Both occur due to the motion of tectonic plates but both happen at drastically different time scales.



Students will be able to:
· Use interactives to determine if plate boundaries are transverse, convergent or divergent
· Use an online model to investigate if subduction can create land uplift in the form of mountains
· Use an at home model to learn about the types of plate boundaries
· Use an interactive to learn about the types of geologic events of the past
· Describe what happened in New Zealand to create land uplift

[bookmark: _heading=h.x0yl0wvlq4vg]UNIT PLAN
[bookmark: _heading=h.wg1iejh6w6f]Phenomena
Students should be introduced to the two satellite photos from New Zealand (2010 and 2016) and have their attention focused to the uplifted sections of the coast (seen in white).  After looking at the images, students are encouraged to ask questions about what they think happened to lift the land?

· What’s Going On?

	In classroom
	Synchronous online
	Asynchronous online

	Phenomena can be provided in the form of print outs for groups of students or projected to the class as a whole.
 
Students can analyze the provided information on their own, discuss questions in small groups, and share out their questions with the class as a whole.
	Phenomena can be shown as a screen share in a presentation or on their own.  They can also be provided to students before the session.
 
If possible, breakout rooms can be used to allow for student discussion of questions that they think of.
 
Students could also submit questions via a chat window or interactive platform like Pear Deck.
	Phenomena can be provided on the school LMS in the form of an assignment or Google Doc.
 
Students can discuss questions they have via a forum in the LMS or group Google documents.


 
Common questions/ideas might include:
· Did something happen between 2010 and 2016?
· Is this the start of a mountain range?
· Did humans cause this to happen through land filling?
· Did the oceans retreat from the coast?
 
Students will be guided through pieces of evidence to help them make sense of the questions they have asked.

[bookmark: _heading=h.30j0zll]

[bookmark: _heading=h.1fob9te]Evidence
1. [bookmark: _heading=h.3znysh7]Is a mountain forming?
· Students will be introduced to tectonic plates and their role in mountain formations.  Students will use the Mountain Maker Interactive and/or Graham Cracker Tectonics to learn more about the types of plate interactions.  Finally students will use a model to investigate if subduction zones can lead to mountain formations and if the time scale for their formation is feasible for the viewed phenomena.
· Introduction to Plate Tectonics
· Mountain Maker Interactive
· Graham Cracker Tectonics
· The Start of a Mountain?

	In classroom
	Synchronous online
	Asynchronous online

	Students can watch the introduction to plate tectonics video via projector and the questions can be used to debrief as a class.

Students can work individually or in pairs to use the Mountain Maker interactive or to complete Graham Cracker tectonics.  A small group discussion or full class discussion to debrief is recommended.

Students can work individually or in pairs to use the Tectonic Plate Model to complete the worksheet.  Students should complete their answers to the final section (Thinking about the phenomena) in small groups before having the class as a whole discuss.
	Students can watch the introduction to plate tectonics video via screen share and the questions can be used to debrief via polling software.

Students can work individually or in small groups in breakout rooms to use the Mountain Maker interactive.  If students are able, they should complete the Graham Cracker Tectonics at home in asynchronous time and submit photos or videos of the outcomes. A full class discussion to debrief is recommended.

Students can work individually or in small groups in breakout rooms  to use the Tectonic Plate Model to complete the worksheet.  Students should complete their answers to the final section (Thinking about the phenomena) in their small groups before having the class as a whole discuss.
	Students can watch the introduction to plate tectonics video via Youtube and complete the accompanying Google Doc.  An alternative is to use a polling software within the video via apps like EdPuzzle or PlayPosit.

Students can work individually to use the Mountain Maker interactive.  If students are able, they should complete the Graham Cracker Tectonics at home and submit photos or videos of the outcomes. A full class discussion to debrief is recommended.

Students can work individually to use the Tectonic Plate Model to complete the worksheet.  


 


2. [bookmark: _heading=h.nrv0o4vk7gp5]How can plate motion cause quick uplift?
· Students will be introduced to video footage of an event in 2016 in New Zealand.  Then students will investigate earthquakes, how they happen, and the effects they can have.  Students will also learn about the types of fault lines and which ones most commonly create land uplift.
· New Zealand in 2016
· Understanding Earthquakes
· Earthquakes and their Faults
· Kaikoura 2016 Earthquake Effects

	In classroom
	Synchronous online
	Asynchronous online

	Students can watch the video of the earthquake in 2016 via projector and discuss questions as a class.

Students can then watch the Earthquakes 101 video via projector and work on the questions individually.

Students can watch the Earthquake Faults and Megathrust videos via projector and work on questions individually.  The students can then work in small groups or pairs to complete the Plates on the Move game, its questions, and the Thinking about the phenomena section.

The class should discuss the phenomena as a debrief.
	Students can watch the video of the earthquake in 2016 via screen share and discuss questions as a class with audio or through a polling software.

Students can then watch the Earthquakes 101 video and work on the questions individually in asynchronous time.

Students can watch the Earthquake Faults and Megathrust videos via screen share and work on questions individually.  The students can then work in small groups or pairs  in breakout rooms to complete the Plates on the Move game, its questions, and the Thinking about the phenomena section.

The class should discuss the phenomena as a debrief.
	Students can watch the video of the earthquake in 2016 via Youtube and complete the associated handout.  Alternatively, the handout could be added to an Edpuzzle or Playposit of the video.

Students can then watch the Earthquakes 101 video and work on the questions individually. Alternatively, the handout could be added to an Edpuzzle or Playposit of the video.

Students can watch the Earthquake Faults and Megathrust videos and work on questions individually.  Alternatively, the handout could be added to an Edpuzzle or Playposit of the video. The students can then work individually to complete the Plates on the Move game, its questions, and the Thinking about the phenomena section.  A forum of the connection to the phenomena could be created for students to share their ideas about what they think is happening at that site.

 


 

[bookmark: _heading=h.rkghlnbrt4zp]Conclusions
· Students construct a claim backed up by evidence and reasoning to answer the following question:
· How did the coast of Kaikoura, New Zealand get raised seven feet between 2010 and 2016?

	In classroom
	Synchronous online
	Asynchronous online

	Students can work on this individually, then in pairs or small groups.
 
Groups should present their argument to the other groups and students should provide feedback on the presented argument.
	Students can work on this individually, then in pairs or small groups via a shared Google Doc.  This should be done before the synchronous session.
 
Groups should present their argument to the other groups and students should provide feedback on the presented argument.
 
As a class, ask students to answer the question again via a platform like a chat window or Pear Deck.
	Students can work on this individually, then in pairs or small groups via a shared Google Doc. 
 
Groups should create a document (Google Doc, Slides, or video) of their argument to be shared with other classmates.  Classmates will review the argument and provide feedback.
 
As a class, ask students to answer the question again via Google Quiz or LMS forum.



Additional resources
· Earthquake Video Response Sheet to Earthquakes 101
· The Science of Earthquakes by Lisa Wald
· Spaghetti Quake: Understanding Earthquake Magnitude
· Exploring Earthquakes: Building Earthquake Resistant Structures
· Exploring Earthquakes: Building Earthquake Resistant Structures video
· Quakes in the Solar System
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