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CONTENT AREA(S):  Science 

 
COURSE/GRADE LEVEL(S): Environmental Science 

 
I. Course Overview 
Students in high school develop understanding of a wide range of topics in Earth and space 

science (ESS) that build upon science concepts from middle school through more advanced 

content, practice, and crosscutting themes. There are five ESS standard topics in high school: 

Space Systems, History of Earth, Earth’s Systems, Weather and Climate, and Human 

Sustainability. The content of the performance expectations are based on current community-

based geoscience literacy efforts such as the Earth Science Literacy Principles (Wysession et al., 

2012), and is presented with a greater emphasis on an Earth Systems Science approach. There 

are strong connections to mathematical practices of analyzing and interpreting data. The 

performance expectations strongly reflect the many societally relevant aspects of ESS (resources, 

hazards, environmental impacts) with an emphasis on using engineering and technology concepts 

to design solutions to challenges facing human society.  
 

II. Units of Study   

 
Unit I: Space Systems 
Unit II:  Dynamic Earth 
Unit III:  Earth Systems 
Unit IV: Weather and Climate 

Unit V:  Human Impact on Earth 

Unit VI: Energy in the Environment 

 
III. Essential Questions   
Unit I: Space Systems 

● How can evidence from distant galaxies support the Big Bang theory? 

● How is electromagnetic energy produced in stars? 

● How can the path of orbiting objects be predicted? 

 

Unit II:  Dynamic Earth 
● How can studying objects in the solar system provide information about Earth’s formation and 

early history? 

● How have chemical and physical processes changed the Earth over time? 

● How is energy created in the Earth’s crust and mantle? 

● How is the age of rock determined?  

 

Unit III:  Earth Systems 
● How do the Biogeochemical cycles interact and affect each other?  
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● How does water affect the Earth’s processes? 

● How does human activity affect Earth’s cycles? 

● How can electromagnetic radiation from the sun affect changes in Earth’s surface? 

 

Unit IV: Weather and Climate 
● What factors have caused global and regional climates to change? 

● How has human activity affected global climate change?  

● How can humans develop and use models to predict climate change impacts? 

● How does electromagnetic radiation from the sun affect global climate change?  

● How reliable are global climate models predicting future temperatures?  

 

Unit V:  Human Impact on Earth 
● How have geological factors shaped human history and guided the development of society? 

● How has society's decisions changed the way natural resources are managed? 

 

Unit VI: Energy in the Environment 
● How can energy be utilized and obtained efficiently? 

● How can technology help with energy consumption? 

 

IV. Learning Objectives 

 
NGSS: Next Generation Science Standards 
 

Science and Engineering Practices 
● Plan and Carryout and Investigation 

●  Ask questions and define problems 

●  Develop and use models 

●  Obtain, evaluate and communicate information 

● Analyze and interpret data 

● Construct explanations and design solutions 

● Engage in argument from evidence 

● Use mathematics and computational thinking 

 

Disciplinary Core Ideas 
● ESS1A: The Universe And Its Stars 

● ESS1B: Earth And The Solar System 

● ESS1C: The History Of Planet Earth 

● ESS2A: Earth Materials And Systems 

● ESS2B: Plate Tectonics And Large-scale Systems 

● ESS2C: The Role Of Water In Earth’s Surface Processes 

● ESS2D: Weather And Climate 

● ESS2E: Biogeology 

● ESS3A: Natural Resources 

● ESS3B: Natural Hazards 
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● ESS3C: Human Impacts On Earth Systems 

● ESS3D: Global Climate Change 

● PS3A: Definitions of Energy 

● PS3B: Conservation of Energy and Energy Transfer 

● PS3C: Relationship Between Energy and Forces 

● PS3D: Energy in Chemical Processes 

● ETS1A: Defining and Delimiting an Engineering Problem 
● ETS1B: Developing Possible Solutions 

 

Crosscutting Concepts 
● Cause and Effect 

● Scale, Proportion and Quantity 

● Structure and Function 

● Patterns 

● Energy and Matter 

● Systems and System Models 

● Stability and Change 

 
V. Instructional Materials 
The American Geological Institute. (2011) Environmental science: Understanding our changing 
Earth, 1st ed. Clifton Park, NY: Delmar 

 
VI. Key Performance and Benchmark Tasks 

 
Unit I: Space Systems 

● HS-ESS1-1 Develop a model based on evidence to illustrate the life span of the sun 

and the role of nuclear fusion in the sun’s core to release energy that eventually reaches 

Earth in the form of radiation. 

● HS-ESS1-2 Construct an explanation of the Big Bang theory based on astronomical 

evidence of light spectra, motion of distant galaxies, and composition of matter in the 

universe. 

● HS-ESS1-3 Communicate scientific ideas about the way stars, over their life cycle, 

produce elements. 

● HS-ESS1-4 Use mathematical or computational representations to predict the motion 

of orbiting objects in the solar system. 

 

Unit II:  Dynamic Earth 
● HS-ESS1-5 Evaluate evidence of the past and current movements of continental and 

oceanic crust and the theory of plate tectonics to explain the ages of crustal rocks. 

● HS-ESS1-6 Apply scientific reasoning and evidence from ancient Earth materials, 

meteorites, and other planetary surfaces to construct an account of Earth’s formation and 

early history. 
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● HS-ESS2-1 Develop a model to illustrate how Earth’s internal and surface processes 

operate at different spatial and temporal scales to form continental and ocean-floor 

features. 

● 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-ESS2-3 Develop a model based on evidence of Earth’s interior to describe the 

cycling of matter by thermal convection. 

 

Unit III:  Earth Systems 
● HS-ESS2-5 Plan and conduct an investigation of the properties of water and its effects 

on Earth materials and surface processes. 

● HS-ESS2-6 Develop a quantitative model to describe the cycling of carbon among the 

hydrosphere, atmosphere, geosphere, and biosphere. 

● HS-ESS2-7 Construct an argument based on evidence about the simultaneous 

coevolution of Earth’s systems and life on Earth. 

 

Unit IV: Weather and Climate 
● HS-ESS2-4 Use a model to describe how variations in the flow of energy into and out 

of Earth’s systems result in changes in climate. 

● HS-ESS3-5 Analyze geoscience data and the results from global climate models to 

make an evidence-based forecast of the current rate of global or regional climate change 

and associated future impacts to Earth systems. 

 

Unit V:  Human Impact on Earth 
 

● HS-ESS3-1 Construct an explanation based on evidence for how the availability of 

natural resources, occurrence of natural hazards, and changes in climate have influenced 

human activity. 

● HS-ESS3-3 Create a computational simulation to illustrate the relationships among 

management of natural resources, the sustainability of human populations, and 

biodiversity. 

● HS-ESS3-4 Evaluate or refine a technological solution that reduces impacts of human 

activities on natural systems. 

● HS-ESS3-6 Use a computational representation to illustrate the relationships among 

Earth systems and how those relationships are being modified due to human activity. 

 

Unit VI: Energy in the Environment 
● HS-PS3-1 Create a computational model to calculate the change in the energy of one 

component in a system when the change in energy of the other component(s) and energy 

flows in and out of the system are known. 

● HS-PS3-2 Develop and use models to illustrate that energy at the macroscopic scale 

can be accounted for as a combination of energy associated with the motions of particles 

(objects) and energy associated with the relative positions of particles (objects). 
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● HS-PS3-3 Design, build, and refine a device that works within given constraints to 

convert one form of energy into another form of energy 

● HS-PS3-5 Develop and use a model of two objects interacting through electric or 

magnetic fields to illustrate the forces between objects and the changes in energy of the 

objects due to the interaction. 

● HS- ESS3-2 Evaluate competing design solutions for developing, managing, and 

utilizing energy and mineral resources based on cost-benefit ratios. 

 


