


Pedosphere Learning Progression 
Grades K-2: GLOBE Protocols Aligned with NASA Resources and NGSS Standards
NGSS Progression of Learning: Soils are one of the Earth System’s essential natural resources, yet they are often taken for granted. In these activities, K2 students will learn about the characteristics of the soil and how they interact with one another to support the Biosphere. Through participating in a series of GLOBE and NASA learning activities and protocols, interacting with the characters in the Elementary GLOBE Storybooks, students have the opportunity to engage in authentic science learning experiences with the Pedosphere. 
	Performance Expectations Support:
· K-LS1-1, K-ESS2-2 Construct an argument supported by evidence for how plants and animals (including humans) can change the environment to meet their needs.
· K-ESS3-1 Use a model to represent the relationship between the needs of different plants and animals (including humans) and the places they live.
· 2-PS1-1 Plan and conduct an investigation to describe and classify different kinds of materials by their observable properties.

	Science Practices:
· Asking Questions and Defining Problems: Ask questions based on observations to find more information about the natural and/or designed worlds(s).
· Developing and Using Models: Use a model to represent relationships in the natural world.
· Analyzing and Interpreting Data: Use observations (firsthand or from media) to describe patterns in the natural world in order to answer scientific questions. 
· Engaging in Argument from Evidence: Construct an argument with evidence to support a claim.
· Obtaining, Evaluating, and Communicating Information: Communicate solutions with others in oral and/or written forms using models and/or drawings that provide detail about scientific ideas. 
	Disciplinary Core Idea:
LS1.C: Organization for Matter and Energy Flow in Organisms: All animals need food in order to live and grow. They obtain their food from plants or from other animals. Plants need water and light to live and grow
ESS2.E: Biogeology: Plants and animals can change their environment. 
ESS3.A: Natural Resources: Living things need water, air, and resources from the land, and they live in places that have the things they need. Humans use natural resources for everything they do.
ESS3.C: Human Impacts on Earth Systems: Things that people do to live comfortably can affect the world around them. But they can make choices that reduce their impacts on the land, water, air, and other living things. 
PS1.A: Matter can be described and classified by its observable properties.
	Crosscutting Concepts:
· Patterns: Patterns in the natural and human designed world can be observed and used as evidence.
· Cause and Effect: Events have causes that generate observable patterns.
· Systems and System Models: Systems in the natural and designed world have parts that work together. 
· Energy and Matter:Objects may break into smaller pieces and be put together into larger pieces, or change shapes.


	GLOBE Application

	Pedosphere Protocols: E-Training
· Protocols begin for grades 3-5
· Soil Protocols Introduction

Data Investigation Sheets:
· Data sheets associated with protocols begin for grades 3-5. Available through Soil Protocols Introduction

Elementary GLOBE Storybooks:
· It’s All About Earth
· The Scoop on Soils
	GLOBE Learning Activities: (Learning activities can be used to develop concepts associated with the NGSS Performance Expectations.)
· Soil and My Backyard (2-PS1-1)
· Soil Treasure Hunt (2-PS1-)
· We All Need Soil! (K-LS1-1, K-ESS2-2)
·  From Mud Pies to Bricks (2-PS1-1, K-LS1-A, K-ESS2-2, K-ESS3-1)
·  Earth System Play (K-PS2-1)
·  Why do We Study Soil? (K-ESS3-1, 2-PS1-1)
·  Getting to Know the Soil (2-PS1-1)
·  We All Need Soil (K-LS1-1, K-ESS2-2, K-ESS3-1, 2-PS1-1)
	Guiding Question(s):
1. What is soil? What is it made of?
2. How does Earth’s surface change from place to place?
3. Why is soil important?
4. What role does soil play in our big Earth?
 

	NASA Resources

	Extension Learning Activities:

Earth Systems Connections: Compost Bucket
Earth Systems Connections: Hold On Tight, K2
Earth Systems Connections: Playground Pounding
ESSEA K-4 Climate: Land:  The Dirt on Dirt and Climate
NASA Moon Munchies:  Natural Resources on Earth
	My NASA Data Visualization Tool:
· Earth System Data Explorer
· Tutorials
My NASA Data Science Variable Suggestions:
Soil Moisture: Monthly Mean Soil Moisture (millimeters)
Soil Temperature:
· Daytime Skin Temperature (degrees Celsius)
· Nighttime Skin Temperature (degrees Celsius)
Land Cover Classification: 
· Surface Scene Type/Soil Characterization
	My NASA Data Lessons/Activities:
Not supported at this grade level band.

Multimedia Links:
· NASA's Earth Minute: Dishing the Dirt 
· NASA eClips Our World: What is Soil?
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