
PHYSICS
HS-ESS2-1: Earth's Systems
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.
Clarification Statement: Emphasis is on how the appearance of land features (such as mountains, valleys, and plateaus) and seafloor features (such as trenches, ridges, and seamounts) are a 
result of both constructive forces (such as volcanism, tectonic uplift, and orogeny) and destructive mechanisms (such as weathering, mass wasting, and coastal erosion).
Assessment Boundary: Assessment does not include memorization of the details of the formation of specific geographic features of Earth’s surface.
Evidence Statements: HS-ESS2-1

Science & Engineering Practices Disciplinary Core Ideas Cross-Cutting Concepts
Developing and Using Models ESS2.A: Earth Materials and Systems Stability and Change
Modeling in 9–12 builds on K–8 experiences and progresses to 
using, synthesizing, and developing models to predict and show 
relationships among variables between systems and their 
components in the natural and designed world(s).

Earth’s systems, being dynamic and interacting, cause feedback 
effects that can increase or decrease the original changes.

Change and rates of change can be quantified and modeled 
over very short or very long periods of time. Some system 
changes are irreversible.

Develop a model based on evidence to illustrate the 
relationships between systems or between components of a 
system. 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. Plate 
movements are responsible for most continental and ocean-
floor features and for the distribution of most rocks and 
minerals within Earth’s crust. (ESS2.B Grade 8 GBE)

Connections to other DCIs in this grade-band: HS.PS2.B
Articulation of DCIs across grade-bands: MS.PS2.B ; MS.LS2.B ; MS.ESS1.C ; MS.ESS2.A ; MS.ESS2.B ; MS.ESS2.C ; MS.ESS2.D
NJSLS- ELA: SL.11-12.5
NJSLS- Math: MP.2. MP.4, HSN.Q.A.1, HSN.Q.A.2, HSN.Q.A.3

5E Model
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.

Engage                                             
Anticipatory Set

Sea Floor Spreading and Plate Tectonics
https://www.youtube.com/watch?v=ZzvDlP6xd9o

The Grand Canyon- How It Was Formed
https://www.youtube.com/watch?v=ktf73HNZZGY

Volcanoes 101
http://video.nationalgeographic.com/video/101-videos/volcanoes-101

Exploration                      
Student Inquiry

Sea-Floor Spreading and Subduction Model
In this lesson, students will build a model of the outer 300 km (180 miles) of the Earth that can be used to develop a better understanding of the principal 
features of plate tectonics, including sea-floor spreading, the pattern of magnetic stripes frozen into the sea floor, transform faulting, thrust faulting, subduction, 
and volcanism. 
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Exploration                      
Student Inquiry

http://pubs.usgs.gov/of/1999/ofr-99-0132/

Explanation                              
Concepts and Practices

In these lessons
Teachers Should: Introduce formal labels, definitions, and explanations for concepts, practices, skills or abilities.
Students Should: Verbalize conceptual understandings and demonstrate scientific and engineering practices.

Topics to Be Discussed in Teacher Directed Lessons (Disciplinary Core Ideas):
ESS2.A: Earth Materials and Systems
Earth’s systems, being dynamic and interacting, cause feedback effects that can increase or decrease the original changes.
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. Plate movements are responsible for most continental and ocean-floor features and for the distribution of most rocks and minerals within 
Earth’s crust. (ESS2.B Grade 8 GBE)

Elaboration                                
Extension Activity

Related Activities
http://www.symbaloo.com/mix/hs-ess2-1?searched=true

Evaluation                                
Assessment Tasks

Assessment Task A: Sea Floor Spreading Model
Students use the model to illustrate the relationship between: 
The formation of continental and ocean floor features
Earth's internal and surface processes operating on different temporal or spatial scales. 
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