
Unit/Lesson Sketch Title: Ice Age Fossil State Park’s Desert Pavement

Team Members: Ruby, Jennifer, and Johana


	Target Performance Expectations: 
	The following unit/lesson sketch builds toward the following Performance Expectations: 
· ESS2.A: Earth Materials and Systems
· Earth’s systems, being dynamic and interacting, cause feedback effects that can increase or decrease the original changes (HS-ESS2-2)
· Evidence from deep probes and seismic waves, reconstructions of historical changes in Earth’s surface and its magnetic field, and an understanding of physical and chemical processes lead to a model of Earth with a hot but solid inner core, a liquid outer core, a solid mantle and crust. Motions of the mantle and its plates occur primarily through thermal convection, which involves the cycling of matter due to the outward flow of energy from Earth’s interior and gravitational movement of denser materials toward the interior. (HS-ESS2-3)


	Phenomenon:
	· At the top of the trail we are noticing darker colored rocks. The darker rocks are embedded in a small amount of lighter colored sand. The shapes of rocks are striated, have layers, larger, rough shaped rocks along with smaller rocks that are smoother and rounded.
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https://www.nps.gov/tusk/index.htm


	Target Student Explanation/Argument:
	When someone is at trench K within the Ice Age Fossil State Park they may notice the rocks and dirt that washed down over time from the surrounding mountains. At the top of the trench there are darker colored rocks embedded in a small amount of lighter colored sand. 

The shape of many large rocks are striated and have rough edges due to the climate interactions that cause changes within a land. Specifically, the rainwater is dissolving certain materials found in the larger rocks that did not move as far. Larger rocks are left behind due to the density. The top layer of dark large rocks does not include much lighter particles due wind erosion of the smaller particles.

Little sand particles moved due to erosion from wind and water movement. Smaller rocks are smoother and rounder due to continued weathering by abrasion from continuous, fast moving water and wind. The smaller particles that were left behind end up moving down into the layers, again because of density. Over time the remaining layer of rocks compact and cement, becoming desert pavement. This process works because earth’s systems, being dynamic and interacting, cause feedback effects that can increase or decrease the original changes that occurred. 


	Focus Science and Engineering Practices: 
	1. Constructing explanations and designing solutions:
a. Construct and revise an explanation based on valid and reliable evidence obtained from a variety of sources (including students’ own investigations, models, theories, simulations, peer review) and the assumption that theories and laws that describe the natural world operate today as they did in the past and will continue to do so in the future.
Constructing Explanations Graphic Organizer
2. Planning and carrying out investigations 
a. Plan an investigation or test a design individually and collaboratively to produce data to serve as the basis for evidence as part of building and revising models, supporting explanations for phenomena, or testing solutions to problems. Consider possible variables or effects and evaluate the confounding investigation’s design to ensure variables are controlled.
Planning and Carrying Out Investigations Graphic Organizer
3. Analyzing and interpreting data
a. Analyze data to identify design features or characteristics of the components of a proposed process or system to optimize it relative to criteria for success.
Analyzing and Interpreting Data

	Focus Crosscutting Concept: 
	1. Structure and Function
a. The functions and properties of natural and designed objects and systems can be inferred from their overall structure, the way their components are shaped and used, and the molecular substructures of its various materials. (HS-ESS2-5)
2. Stability and Change
a. Much of science deals with constructing explanations of how things change and how they remain stable. (HS-ESS2-7). Feedback (negative or positive) can stabilize or destabilize a system. (HS-ESS2-2)
Structure and Function Graphic Organizer




Target Sub-Concepts:
1. What are the key concepts/big ideas that students need to develop/build upon that you identified within the explanation that will guide the focus of each activity/lesson? 
a. Acid found in acid rain dissolving some parts of water but not everything  via carbonation as opposed to oxidation or hydration (not needed to cover)
b. Density
c. Erosion (with wind) 
d. Types of weathering
e. System interactions: compaction and sedimentation
2. Continue as needed based on the target  explanation. 






Unit/Lesson Sketch Title: Water in Whitney Mesa

Team Members: Ruby, Jennifer, and Johana


	Target Performance Expectations: 
	The following unit/lesson sketch builds toward the following Performance Expectations: 
1. ESS2.A : Earth Materials and Systems: Earth’s systems, being dynamic and interacting, cause feedback effects that can increase or decrease the original changes. A deep knowledge of how feedbacks work within and among Earth’s systems is still lacking, thus limiting scientists’ ability to predict some changes and their impacts. (HS-ESS2-2)
2. ESS2.C: The Roles of Water in Earth’s Surface Processes: The abundance of liquid water on Earth’s surface and its unique combination of physical and chemical properties are central to the planet’s dynamics. These properties include water’s exceptional capacity to absorb, store, and release large amounts of energy, transmit sunlight, expand upon freezing, dissolve and transport materials, and lower the viscosities and melting points of rocks. (HS-ESS2-5)
· HS-ESS2-2: Analyze geoscience data to make the claim that one change to Earth’s surface can create feedbacks that cause changes to other Earth systems.
· HS-ESS2-5: Plan and conduct an investigation of the properties of water and its effects on Earth’s materials and surface processes.

	Phenomenon:
	There is water that comes through the middle of the desert with different types of vegetation surrounding it. This water then runs through the area. When you are at Whitney Mesa, it is possible to see a quick change in vegetation in the area. This vegetation is more aquatic and non native. Notice the palm trees and nearby tall dresses. Nowhere else in the area was the same vegetation present, only near the water. Consider how the vegetation has changed with more or less water. Where could the water have come form?     	Comment by Brian Kourik [Basic HS]: to me this just seems like an explanation, not something that would cause inquiry.	Comment by Frank Garcia [Las Vegas HS]: The phenomenon is a question or problem the stimulates discord or speculation.
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	Target Student Explanation/Argument:
	Faulting allowed water to meet the ground in a natural spring. This water exited the ground in a slow flow. Now there is a moderate amount of faster flowing water with palm trees and other nonnative vegetation. The water is coming from anthropogenic (human caused) sources. A nearby golf course and areas inhabited by humans have influenced the flow and amount of water into the area. A huge change in the vegetation, due to the amount of water found in the area, can be seen after the construction of the golf course. The water may have originally come from a natural source, but then the flow amount increased due to the golf course. 


	Focus Science and Engineering Practices: 
	Which 1 or 2 SEPs are most beneficial (Include graphic organizer/tool link if needed)?
· Asking Questions and Defining Problems
· Ask questions that can be investigated within the scope of the school laboratory, research facilities, or field (e.g., outdoor environment) with available resources and, when appropriate, frame a hypothesis based on a model or theory. 
· https://drive.google.com/file/d/16AO4HSabrNzHxggqF8h9yS8H5gmxEtzN/view  
· Planning and Carrying Out Investigations
· Plan an investigation or test a design individually and collaboratively to produce data to serve as the basis for evidence as part of building and revising models, supporting explanations for phenomena, or testing solutions to problems. Consider possible variables or effects and evaluate the confounding investigation’s design to ensure variables are controlled. 
· https://drive.google.com/file/d/1wYMg5ru3-9ZXGBc443aWCTjH67ywjwlw/view 
· Constructing Explanations and Designing Solutions
· Construct and revise an explanation based on valid and reliable evidence obtained from a variety of sources (including students’ own investigations, models, theories, simulations, peer review) and the assumption that theories and laws that describe the natural world operate today as they did in the past and will continue to do so in the future. 
· https://drive.google.com/file/d/1vn_TCsdAm0dD7UmKKFHlSyOP99P1qPyn/view 
Note: the above SEPs are the focus for the lesson but others may still be intertwined within the content. 

	Focus Crosscutting Concept: 
	What is the focus CCC (Include graphic organizer link if needed)?
· Cause and Effect: Mechanism and Prediction: Cause and effect relationships can be suggested and predicted for complex natural and human designed systems by examining what is known about smaller scale mechanisms within the system. Changes in systems may have various causes that may not have equal effects. 
· https://static1.squarespace.com/static/59c3bad759cc68f757a465a3/t/5b50e006352f5381b3315075/1532026886593/Cause+Effect.pdf 
· https://static1.squarespace.com/static/59c3bad759cc68f757a465a3/t/5b50e018562fa7ad87d25195/1532026905310/Scale+Proportion+Quantity.pdf 
· Stability and Change: Feedback (negative or positive) can stabilize or destabilize a system.
· https://static1.squarespace.com/static/59c3bad759cc68f757a465a3/t/5b50e05d352f5381b33161df/1532026973379/Stability+Change.pdf 
Note: the above CCCs are the focus for the lesson but others may still be intertwined within the content. 



Target Sub-Concepts:	Comment by Frank Garcia [Las Vegas HS]: I would detail here, what is it that the student should know or be able to do.
3. What are the key concepts/big ideas that students need to develop/build upon that you identified within the explanation that will guide the focus of each activity/lesson? 
4. 2. Identifying relationships: Students use tools, technologies, and/or models to analyze the data and identify and describe* relationships in the datasets, including:
a. The relationships between the changes in one system and changes in another (or within the same) Earth system; and
b. Possible feedbacks, including one example of feedback to the climate.
5. Students analyze data to identify effects of human activity and specific technologies on Earth’s systems if present.
6. Interpreting data: Students use the analyzed data to describe* a mechanism for the feedbacks between two of Earth’s systems and whether the feedback is positive or negative, increasing (destabilizing) or decreasing (stabilizing) the original changes.
7. 2. Identifying the evidence to answer this question: Students develop an investigation plan and describe* the data that will be collected and the evidence to be derived from the data, including:
a. The effect of the properties of water on energy transfer that causes the patterns of temperature, the movement of air, and the movement and availability of water at Earth’s surface.
b. Mechanical effects of water on Earth materials that can be used to infer the effect of water on Earth’s surface processes. Examples can include: a) Stream transportation and deposition using a stream table, which can be used to infer the ability of water to transport and deposit materials; b) Erosion using variations in soil moisture content, which can be used to infer the ability of water to prevent or facilitate movement of Earth materials; and c) The expansion of water as it freezes, which can be used to infer the ability of water to break rocks into smaller pieces.
8. Faulting
9. Properties of water: erosion and weathering 
10. Upwelling of water from Groundwater
11. Run Off
12. Effect of large amounts of water being used by humans
13. Effect of water left in a natural area
14. Continue as needed based on the target explanation. 






Unit/Lesson Sketch Title: FRENCHMAN MOUNTAIN STRATA

Team Members: Ruby, Jennifer, and Johana


	Target Performance Expectations: 
	The following unit/lesson sketch builds toward the following Performance Expectations: 
· DCI ESS2.A: Earth Materials and Systems  Earth’s systems, being dynamic and interacting, cause feedback effects that can increase or decrease the original changes. A deep knowledge of how feedbacks work within and among Earth’s systems is still lacking, thus limiting scientists’ ability to predict some changes and their impacts. (HS-ESS2-1) 
· DCI ESS2.B: Plate Tectonics and Large-Scale System Interactions  Plate tectonics is the unifying theory that explains the past and current movements of the rocks at Earth’s surface and provides a framework for understanding its geologic history. (HS-ESS2-1)  Plate movements are responsible for most continental and ocean-floor features and for the distribution of most rocks and minerals within Earth’s crust. (HS-ESS2-1)

	Phenomenon:
	In many areas of Frenchman Mountain, there are a number of tilted layers of rock and sand. Sometimes these layers are going in different directions from the layers next to or near them.
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	Target Student Explanation/Argument:
	When a layer meets in one area sometimes it is possible to see similar layers that would be positioned in one direction but then other layers will be going in a different direction. Due to faulting in the basin and range expansion period, some layers were moved and turned while other layers were moved in a different direction at a different date. This is done over long periods of time where faults will appear and change direction based on the motion that is being done by the plate tectonics and the way they move. 

	Focus Science and Engineering Practices: 
	Which 1 or 2 SEPs are most beneficial (Include graphic organizer/tool link if needed)?
Developing & Using Models
· Develop a model based on evidence to illustrate the relationships between systems or between components of a system. (HS-ESS2-1)  
· Developing and Using Models Graphic Organizer.pdf
Constructing Explanations
· Change and rates of change can be quantified and modeled over very short or very long periods of time. Some system changes are irreversible. (HS-ESS2-1)
· Constructing Explanations Graphic Organizer.pdf
· Cause and Effect Graphic Organizer V2

	Focus Crosscutting Concept: 
	Stability and Change  
· Change and rates of change can be quantified and modeled over very short or very long periods of time. Some system changes are irreversible. (HS-ESS2-1)
· Stability and Change Graphic Organizer
Structure and Function
· The shape and stability of structures of natural and designed objects are related to their function(s). (HS-ESS2-1)



Target Sub-Concepts:	Comment by Frank Garcia [Las Vegas HS]: I love this!! 
I know what the students will learn.
15. What are the key concepts/big ideas that students need to develop/build upon that you identified within the explanation that will guide the focus of each activity/lesson? 
a. Students can explain how geologic strata are formed, moved and changed 
b. Students can explain how changes in the past have affected what we see today and how the changes will look in the future
c. Students can use what they learned studying this phenomena to explain other geologic features seen in the Las Vegas Valley  
d. Students know mountains are typically the result of constructive forces occurring at convergent plate boundaries over 10-100s of millions of years. 
e. Students know valleys are typically the result of destructive forces that may occur from glacial activity, stream erosion, or tectonic uplift that can occur over thousands or millions of years. 
f. Students use chemical and mechanical effects of water on earth’s surfaces in explanations (ability of water to transport and deposit materials (erosion), break rocks into smaller pieces (weathering) 
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