	Standards
HS-ESS2 Earth’s Systems

HS-ESS3 Earth and Human Activity

	Performance Expectation(s)
The chart below makes one set of connections between the instruction outlined in this article and the NGSS. Other valid connections are likely; however, space restrictions prevent us from listing all possibilities. The activities outlined in this article are just one step toward reaching the performance expectations listed below.
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-ESS3-1. 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. 

	Dimension
	Name and NGSS code/citation
	Specific Connections to Classroom Activity

	Science and Engineering Practices
	Developing and Using Models

· Use a model to provide mechanistic accounts of phenomena.  (HS-ESS2-4)
Constructing Explanations and Designing Solutions 

· Construct 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. (HS-ESS3-1)
	Students use an online simulation to model energy flow into and out of the atmosphere.
Students explain the effects of increasing CO2 concentration and propose solutions to help mitigate climate change.

	Disciplinary Core Ideas
	ESS2.D: Weather and Climate 
· Changes in the atmosphere due to human activity have increased carbon dioxide concentrations and thus affect climate. (HS-ESS2-4)

ESS3.A: Natural Resources 

· Resource availability has guided the development of human society. (HS-ESS3-1) 

ESS2.A: Earth Materials and Systems 

· The geological record shows that changes to global and regional climate can be caused by interactions among changes in the sun’s energy output or Earth’s orbit, tectonic events, ocean circulation, volcanic activity, glaciers, vegetation, and human activities. (HS-ESS2-4)
	Student groups discuss and analyze the Keeling Curve and its relationship to climate change.

Students complete a research paper and presentation about the effects of industrialization in developing areas on global climate. 

Student groups compare recent weather patterns to long-term ice core records.

	Crosscutting Concept(s)
	Cause and Effect 
· Empirical evidence is required to differentiate between cause and correlation and make claims about specific causes and effects. (HS-ESS2-4), (HS-ESS3-1)
	Students participate in a Model United Nations type forum debating the causes and effects of climate change, and recommend personal, local, and international solutions.


	Connections to Nature of Science (when appropriate):
· Science arguments are strengthened by multiple lines of evidence supporting a single explanation. (HS-ESS2-4) 
	A post-activity discussion allows students to explicitly reflect on the nature of science, especially that strong science arguments must be supported by multiple lines of evidence.


	Common Core State Standards Connections (when appropriate):
ELA/Literacy 

SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest. HS-ESS2-4)
RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account. (HS-ESS3-1)
Mathematics
MP.2 Reason abstractly and quantitatively. (HS-ESS3-1)
MP.4 Model with mathematics. (HS-ESS2-4)
	In both their research presentations and the Model UN forum, students communicate using digital media, support their analysis with evidence and appropriate citations, and use mathematical reasoning and models.


