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[bookmark: _Toc195012019]Overview
Stage and learning area: Stage 6 Earth and Environmental Science.
Description: this resource has been designed to address the Module 5 Inquiry question: ‘What effect does the plate tectonic supercycle have on the Earth?’
This learning sequence builds an understanding of plate tectonic supercycle models.
Duration: while timing will vary based on the mode of delivery, differentiation strategies employed and class or school context, this series of activities should take approximately 2 hours.


[bookmark: _Toc128649914][bookmark: _Toc141426379][bookmark: _Toc195012020][bookmark: _Toc143504798]Information for teachers
[bookmark: _Toc128649915][bookmark: _Toc141426380][bookmark: _Toc195012021]Introduction
[bookmark: _Toc128649916][bookmark: _Toc141426381]This learning sequence is designed to build skills gradually throughout the task. Teachers may wish to modify the task or focus on specific sections based on their class context, student ability and current mastery of content.
This content also links with other sections of the Stage 6 course, including:
· Module 2: describes the evidence for the theory of plate tectonics and the energy and geological changes at plate boundaries.
[bookmark: _Toc195012022]Outcomes
· EES 11/12-6 solves scientific problems using primary and secondary data, critical thinking skills and scientific processes
· EES12-12 describes and evaluates the models that show the structure and development of the Earth over its history
Stage 6 Earth and Environmental Science Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2017.
[bookmark: _Toc195012023]Learning intentions and success criteria
Students: model the plate tectonic supercycle.
Students can/will:
· describe the stages of the plate tectonic supercycle
· model the plate tectonic supercycle
· reflect on their learning by evaluating their model.


Differentiation consideration: learning intentions should not be differentiated. All students need access to the same core content, big ideas and concepts. Differentiation should be evident in the success criteria, or the activities/support needed to achieve the success criteria (Wiliam and Leahy 2015). Teachers may co-construct the success criteria with students or adjust them to suit their class context, for example, using the strategies and resources for curriculum planning on the Planning, programming and assessing 7-12 webpage.

[bookmark: _Toc141426383][bookmark: _Toc195012024]Teaching and learning activities
[bookmark: _Toc149134324][bookmark: _Toc195012025]Activity 1 – engage
Review prior knowledge of the mechanism for plate tectonics using the Desmos activity ‘The plate tectonics supercycle’. Use the pacing tool to limit student access to slides 1-8 for this activity. The video Pacing and pausing in Desmos (2:10) details how to use the pacing tool.
Complete this activity before the lesson to allow time to adjust the teaching activities or review areas where support is needed.
Differentiation:
· If the students do not have a glossary from Module 2, it is recommended that they create one at this point. A sample glossary is included in Student Resources. Encourage students to add extra words to their glossary as they come across them.
· You may wish to add tier 2 words to the glossary.
· EAL/D students should be encouraged to add a column to the glossary and include the term in their home language.
· Cloze activities could be created to further develop language skills in students experiencing difficulty with the vocabulary of this activity.
· This activity can be copied and edited to suit the needs of your classroom. A guide to using Desmos in the classroom may be useful if you have not used Desmos before.
Table 1 – glossary – sample response
	Term
	Meaning

	Continental drift
	The movement of continents resulting from the motion of tectonic plates.

	Continental plate
	A large, rigid slab of rock (lithosphere) that makes up the continents.

	Converge
	To come together.

	Craton
	The large stable part of a continent which forms the central core of the continent. It is typically composed of ancient, thick, underformed rocks.

	Cyclic
	Occurs in a repeated pattern.

	Disperse
	To spread apart.

	Oceanic plate
	The large, rigid slab of rock that is predominantly beneath the ocean.

	Plate tectonics
	Plate tectonics is the idea that Earth's outer layer is divided into large pieces that move around and interact, causing things like earthquakes, mountains, and the creation of new land.

	Rift
	A rift is a geological feature that refers to a crack or gap in the Earth's crust, often occurring as a valley or trench, typically formed by the splitting or pulling apart of tectonic plates.

	Supercontinent
	A supercontinent is a vast landmass that comprises most or all of Earth's continents when they are joined together as a single landmass.

	Supercycle
	A supercycle is an extended, recurring geological cycle that spans multiple geological periods and involves significant, long-term changes in Earth's geological processes and features.


[bookmark: _Toc149134325][bookmark: _Toc195012026]Activity 2 – explore the plate tectonic supercycle
Watch Animated Maps: Tectonic Plate Movement [1:27].
The students watch the Plate tectonic supercycle [1:15] and make notes describing each phase of the cycle.
They will then create a definition for the plate tectonic supercycle.
Differentiation:
· This activity could be completed as a class to support student understanding.
· Students may be offered the opportunity to select the method of representation that best suits their learning needs.
· Time frames for completion of the think-pair-share may be adjusted to suit the learning needs of your class.
Extension:
Students may extend their understanding by explaining how each stage of the cycle relates to the principles of plate tectonics and continental drift.
Sample response
Table 2 – phases of the plate tectonic supercycle – sample response
	Stage of the cycle
	Description

	Formation of a spreading centre (rifting)
	A supercontinent starts to dome and split apart.

	Opening of an ocean basin
	The continents move apart as the ocean basin grows.

	Onset of subduction
	Subduction begins.

	Contraction of the ocean basin
	As subduction continues, the ocean basins get smaller.

	Continental collision
	The continents collide and amalgamate to reform a supercontinent.


Think-pair-share
· Explain that the video models one cycle of the plate tectonic supercycle.
· Give the students 3 minutes to define the plate tectonic supercycle based on their observations of the video.
· Give the students 2 minutes to share their definitions with a partner and refine the definition.
· Have the students share their definitions and derive a class definition for the plate tectonic supercycle based on what they know at this point.
Emphasise that it is not important that the definition is correct at this stage, as they have only watched one model of the supercycle and are developing their understanding.
Define the plate tectonic supercycle: the cycling of Earth over a period of 400 to 600 million years from a single continent and ocean with an inferred icehouse climate to many continents and oceans with a moderate to warm climate.[footnoteRef:2] [2:  ACARA Glossary | The Australian Curriculum (Version 8.4)] 

Suggestions for response to the extension activity
· Formation of a spreading centre (rifting) – students can draw connections between continental rifting and continental drift as plate tectonics causes the plates to drift apart at divergent boundaries.
· Opening of an ocean basin – continental drift can lead to the separation of landmasses or continents, which in turn can create space and gaps between them. This movement is primarily associated with divergent plate boundaries.
· The onset of subduction – continental drift can lead to the collision of tectonic plates, resulting in one plate being forced beneath another at a convergent plate boundary.
· Contraction of ocean basin – this usually occurs at a convergent plate boundary. As the continents move toward each other, the size of the ocean between them is reduced.
· Continental collision – Continental drift can bring continents into contact, leading to their collision. This collision can result in the formation of mountain ranges and the merging of landmasses.
[bookmark: _Toc149134326][bookmark: _Toc195012027]Activity 3 – explain the plate tectonic supercycle
In this activity, students read the notes provided in the worksheet, answer the questions and amend their definition of the plate tectonic supercycle.


Differentiation:
· Encourage students to add to the glossary as they complete this activity. The meanings of new or unfamiliar terms could be discussed in home languages to develop understanding further.
· Consider allowing students to complete this activity in small groups and to discuss the content in their home languages.
· Students could represent their understanding in a format that best suits their learning.
· This activity could be carried out as a ‘Think aloud’ activity, either for the whole class or small groups. The teacher reads the text, verbalises their thinking and highlights key information on the board as they read.
Sample responses
1. Conduct an internet search to find an image that shows the plate tectonic supercycle.
Figure 1 – rock cycle in Wilson Cycle
[image: The image shows the plate tectonic supercycle.]
Rock cycle in Wilson Cycle by Fabrichter is Licenced under CC BY-SA 4.0
Conduct research to find the ages of the past supercontinents in the table below. Add an image of each supercontinent.
Note: images have not been added to the table due to copyright.
Table 3: Past supercontinents and their ages
	Supercontinent
	Date of formation (billion years ago)
	Image

	Vaalbara
	3.5
	

	Ur
	3
	

	Kenorland
	2.7
	

	Columbia
	1.8 to 2.1
	

	Rodinia
	1.2 to 0.750
	

	Pannotia (under debate)
	0.600
	

	Pangaea
	0.358 – 0.41
	


Explain how continental drift and plate tectonics contribute to the plate tectonics supercycle.
Continental drift is the idea that continents move over the Earth's surface. This movement plays a fundamental role in the plate tectonic supercycle. Over millions of years, continents slowly drift and collide with each other. This collision leads to the formation of supercontinents as multiple landmasses come together to create a single, massive landmass.
Plate tectonics is the theory that explains the movement of the Earth's tectonic plates, including both continental and oceanic plates. It influences the entire supercycle process.
At divergent plate boundaries, tectonic plates move away from each other, creating rifts and new ocean basins. This process initiates the breakup of supercontinents. At convergent boundaries, plates move towards each other, leading to subduction and the potential reassembly of supercontinents.
The ongoing movement and interaction of tectonic plates are essential for the cyclical process of supercontinent formation and breakup. For example, the movement of the South American Plate away from the African Plate at a divergent boundary contributed to the Atlantic Ocean's widening and the breakup of Pangaea.
Continental drift explains how continents move and come together to form supercontinents, while plate tectonics describes the mechanisms by which these continents are brought together and pulled apart over geological time, leading to the recurrent cycles of supercontinent assembly and disintegration.
[bookmark: _Toc149134327][bookmark: _Toc195012028]Activity 4 – elaborate – create a model of the plate tectonic supercycle
1. Remind students of the types of models used in science and why they are used.
Useful webpages on using models in Science:
· Scientific models
· Practices of Science: Using Models
· Scientific modelling
· Why Models are Advantageous to Learning Science
Provide time for students to brainstorm and plan their model of the plate tectonic supercycle in order to build the model in the next lesson. Students should work in small groups of no more than 4 to complete this task. An example of a brainstorm using Figma templates is included below.
Sample brainstorming templates:
This template is an online template. You will need to create a free account. Figma brainstorming template [online].
This template is printable or may be shared as a PowerPoint via Google Classroom or Microsoft Teams. brainstorming templates.
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Figure 2: sample response using Figma brainstorming
NSW Department of Education	
[image: The image shows a screenshot of a brainstorming session to create a model of the plate tectonic supercycle.]
The students will create their models in the next lesson. Modelling the Plate Tectonic Supercycle demonstrates an effective model.
Conduct a gallery walk for the students to observe the models produced by the other groups. 
Sample templates to support students completing a gallery walk can be found at:
The Digital Learning Selector - Gallery walk templates
The Teachers Toolkit - Simple gallery walk template.
Differentiation:
· Encourage the use of home languages when students are working in small groups.
· Provide targeted assistance at the point of need within the class. This may include brainstorming ideas as a class, providing suggestions for materials that may be used to create a model, or suggesting where to find examples of successful models for identified groups.
· Some students may need a scaffold to support their model-making. This could include providing the names and/or descriptions of the stages of the supercycle.
· You may offer different presentation options for students who are uncomfortable sharing their work publicly. Alternatively, you could ask the students to present their models to the class to support the development of presentation skills.
· Encourage the students to extend themselves creatively and apply knowledge in this activity.
[bookmark: _Toc149134328][bookmark: _Toc195012029]Activity 5 – evaluate
The students will evaluate their models using a weather guide (warm, cool, hints) in this activity. A set of evaluation guidelines has been included and may be used to assist students in evaluating their work. These may be provided to the students as they plan their models to provide further guidance.
Part 2 of The plate tectonics supercycle includes review questions that may be used as a formative assessment tool to conclude the lesson. Use the pacing tool to limit the students to slides 9-11.
Differentiation: 
· The weather guide evaluation tool is one of many tools that can be used to evaluate work. Explore different ways of evaluating work and encourage students to present their evaluations in a manner that is meaningful to them.
· The criterion and evaluation guidelines used to assess the models may be adjusted to suit the individual needs of your class.
· This activity could be used as a peer evaluation activity. A range of Strategies for student peer assessment could be useful in supporting students in peer evaluation of the models.


[bookmark: _Student_resources][bookmark: _Toc141426387][bookmark: _Toc195012030]Student resources
[bookmark: _Toc128649923][bookmark: _Toc141426388][bookmark: _Toc195012031]Activity 1 – glossary
Table 3 – glossary of key terms
	[bookmark: _Toc128649924][bookmark: _Toc141426389]Term
	Meaning

	Continental drift
	

	Continental plate
	

	Converge
	

	Craton
	

	Cyclic
	

	Disperse
	

	Oceanic plate
	

	Plate tectonics
	

	Rift
	

	Supercontinent
	

	Supercycle
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[bookmark: _Toc195012032]Activity 2 – video summary
Watch Animated Maps: Tectonic Plate Movement [1:27].
Complete the table below as you watch the Plate tectonic supercycle [1:15].
Table 4 – phases of the plate tectonic supercycle
	Phase of the cycle
	Description

	
	

	
	

	
	

	
	

	
	


1. Use this information to write a definition for the plate tectonic supercycle.
______________________________________________________________________________________________________________________________________________________________________________________________________________________________
3. Work with a partner to refine your definition.
______________________________________________________________________________________________________________________________________________________________________________________________________________________________
4. Write a class definition.
______________________________________________________________________________________________________________________________________________________________________________________________________________________________
[bookmark: _Toc149134332]

[bookmark: _Toc195012033]Activity 3 – the plate tectonic supercycle
Plate tectonics is a fundamental concept in geology that explains how the Earth’s lithospheric plates move and interact with each other. Early Earth was probably a single plate.
A supercycle in geology refers to a long-term, recurring geological cycle. These cycles span millions of years and involve significant changes in Earth's geological processes. Think of them as the grand orchestrators of our planet's geological history.
The plate tectonic supercycle is a geological concept that describes the repetitive and long-term cycles of the assembly and disintegration of supercontinents, which in turn are influenced by the movement of Earth's tectonic plates. This concept helps us understand how Earth's landmasses have repeatedly come together and broken apart over geological time scales.
A craton is a large, stable and very old portion of continental crust that forms from a continent's central core. It typically consists of ancient rocks that are billions of years old and are generally not subject to significant tectonic activity. Cratons can be thought of as the ‘nucleus’ of a continent.
Stage 1: Formation of a supercontinent
The supercycle begins with a phase where tectonic forces gradually move Earth's continents closer together. These continents start to collide and merge, leading to the formation of a supercontinent, which is a vast landmass consisting of multiple continents. Almost all of Earth’s landmass forms the supercontinent.
Once a supercontinent forms, it often remains relatively stable for a considerable period, lasting tens to hundreds of millions of years. During this time, geological processes continue to shape the supercontinent, and life on Earth evolves within the unique environmental conditions of a supercontinent.
Stage 2: Rifting - breakup of the supercontinent
Heat builds under the supercontinent, and eventually, due to the movement of tectonic plates, it starts to break apart. This phase involves the rifting and splitting of the supercontinent into smaller land masses.
Stage 3: New ocean forms
The process of rifting creates new ocean basins as the continents move away from each other.
The breakup of Pangaea led to the formation of the Atlantic Ocean as North America and Eurasia separated from South America and Africa. This process began around 175 million years ago, during the Jurassic Period.
Stage 4: Continents disperse
As the supercontinent disintegrates, the continents continue to move away from each other and drift to new positions. This scattering of continents results in the distribution of landmasses we see today and contributes to the reshaping of Earth's climate and geological features.
Gondwana, a component of Pangaea, broke apart into several continents, including South America, Africa, India, Antarctica, and Australia. These continents moved to their current positions over millions of years.
Stage 5: Oceans contract, and continents converge
After the breakup and scattering of continents, the supercycle continues as new tectonic forces begin to drive the continents back together. Over time, the oceans contract and the continents converge. Subduction zones form as oceanic plates converge and the ocean contracts.
Stage 6: Mountain formation
As the continents collide, mountain ranges form at the boundaries. Continents amalgamate to form one supercontinent.
The next supercontinent, often called “Next Pangaea” in geological models, is predicted to form in the future. It is expected to comprise the continents we know today but in a different arrangement.
The plate tectonic supercycle has far-reaching consequences for Earth’s climate, sea levels, and evolution.
Questions
1. Conduct research to complete the table below.
Add the age of the past supercontinents in the table below.
Add an image that shows the plate tectonic supercycle.
Table 1: Past supercontinents and their ages
	Supercontinent
	Date of formation (billion years ago)
	Image

	Vaalbara
	
	

	Ur
	
	

	Kenorland
	
	

	Columbia
	
	

	Rodinia
	
	

	Pannotia (under debate)
	
	

	Pangaea
	
	


Explain how continental drift and plate tectonics contribute to the plate tectonics supercycle.
Review your definition of the plate tectonic supercycle. Amend your definition if necessary.


[bookmark: _Toc195012034]Activity 4 – modelling the plate tectonic supercycle
Create a model to represent and understand the phases of the plate tectonic supercycle, demonstrating how supercontinents form and break apart over geological time.
1. Identify the phases and processes that need to be modelled.
7. Brainstorm different ways of modelling this information. Do not limit yourself to the first idea. In good problem-solving, all the possibilities must be identified and evaluated.
8. Evaluate the pros and cons of each method, considering space, materials, visual clarity and time.
9. Choose your method.
10. Decide on the model that you will create. Make a list of materials that you will need. Bring them to class next lesson.
11. Create your model.
12. Work with your small group to create your model of the plate tectonics supercycle. Make sure that your model:
☐ includes each stage of the supercycle
☐ has effective labels
☐ includes a short description of each stage of the supercycle
☐ is an accurate representation of the supercycle
☐ is clearly presented.


[bookmark: _Resource_5_–][bookmark: _Toc195012035]Activity 5 – evaluate
Evaluate the model against the criteria below. Make sure that your feedback is both honest and kind. All comments should be constructive and aimed at improving the model, focusing on the model itself rather than the creator.
Judge each criterion against the ‘Weather gauge’ in the table below. Justify your judgment.
Warm – positive feedback
Cool – areas for improvement
Hints – advice for improving the model or ‘raising the temperature.
Table 5 – model evaluation
	Criterion
	Warm
	Cool
	Hints

	Stages of the supercycle
	
	
	

	Labels are effective
	
	
	

	Description of the stages
	
	
	

	Accuracy
	
	
	

	Presentation
	
	
	




[bookmark: _Evaluation_guidelines][bookmark: _Toc195012036]Evaluation guidelines
Use the descriptions below to guide your evaluation.
Table 6 – model evaluation guidelines
	Criterion
	Description

	Stages of the plate tectonic supercycle
	All six stages of the plate tectonic supercycle are included in the model.
All stages are clearly identifiable.

	Labels are effective
	Each stage and significant feature of the plate tectonic supercycle is labelled.
Labels are clear, accurate and easy to read.

	Description of the stages
	A description is included for each stage of the plate tectonic supercycle.
The descriptions are accurate, complete and easy to understand.

	Flow
	There is a logical and coherent flow through the plate tectonic supercycle. Transitions from one stage to another are well-defined.

	Interconnectedness
	Each stage links to the ones before and after it. A clear relationship between the stages is evident. 
The connections between continental drift, plate tectonics, and supercontinent cycles are explained.

	Consistency
	The level of detail and depth of explanation is uniform across all stages of the model.

	Presentation
	The presentation is clear and engaging. All elements of the model are clear and aid understanding.


[bookmark: _Toc128649928][bookmark: _Toc141426393]

[bookmark: _Toc195012037]Appendix
[bookmark: _Toc195012038]Using Desmos
If you are new to Desmos, the suite of videos below may help you set up and conduct a lesson using Desmos.
The slides are editable, so you can make them your own to suit your students. Make a copy of the activity. Then, you can add, delete or change slides to suit your class needs.
You can create a class and track their responses, share them with the class for discussion and pace the deck so that students can only work up to a set place in the deck before you move on.
· Desmos Classroom Activities – the home of Desmos. You will need to create a teacher account. Activities can be copied, edited, and added to your collections and classrooms.
· Welcome to Year 11 - Using Desmos [11:52] – a video showing some of the features of Desmos through an abbreviated version of the Welcome to Year 11 activity. You are encouraged to watch this. The functionality of Desmos is great and well worth the dive into a new technology.
· Setting up a class in Desmos [3:04} – a video showing how to set up a class, add students and an activity. 
· Pacing and pausing in Desmos [3:42] – a video showing you how to manage student progress through an activity using the pacing and pausing functions.
· Using Desmos in the classroom [3:54]+ – a video showing you how to use Desmos in class.
Various guides on how to use Desmos can be accessed on the website Desmos frequently asked questions.


[bookmark: _Toc195012039]Support and alignment
Resource evaluation and support: all curriculum resources are prepared through a rigorous process. Resources are periodically reviewed as part of our ongoing evaluation plan to ensure currency, relevance and effectiveness. For additional support or advice or to provide feedback, contact the Science Curriculum team by emailing Science7-12@det.nsw.edu.au.
Differentiation: further advice to support Aboriginal and Torres Strait Islander students, EALD students, students with a disability and/or additional needs and high potential and gifted students can be found on the Planning, programming and assessing 7–12 webpage.
Assessment: further advice to support formative assessment is available on the Planning, programming and assessing 7–12 webpage.
Professional learning: relevant professional learning is available on the Science statewide staffroom HSC Professional Learning. Stage 6 Literacy in context provides further advice to teachers to improve student writing.
Related resources: further resources to support Stage 6 Earth and Environmental Science can be found on the Science K–12 page.
Consulted with subject matter experts.
Alignment to system priorities and/or needs: School Excellence Policy
Alignment to the School Excellence Framework: this resource supports the School Excellence Framework elements of curriculum (curriculum provision) and effective classroom practice (lesson planning, explicit teaching).
Alignment to Australian Professional Standards for Teachers: This resource supports teachers to address Proficient Teacher Standard Descriptors 2.2.2, 2.5.2, 5.1.2.
Author: Science 7–12 Curriculum Team
Resource: classroom resource
Creation date: 13 Nov 2023.
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