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Unit Summary
Students provide a mechanistic account for how cells provide a structure for the plant process of 
photosynthesis in the movement of matter and energy needed for the cell. Students use conceptual and 
physical models to explain the transfer of energy and cycling of matter as they construct explanations for the 
role of photosynthesis in cycling matter in ecosystems. They construct scientific explanations for the cycling 
of matter in organisms and the interactions of organisms to obtain matter and energy from an ecosystem to 
survive and grow. They understand that sustaining life requires substantial energy and matter inputs, and that 
the structure and functions of organisms contribute to the capture, transformation, transport, release, and 
elimination of matter and energy. The crosscutting concepts of matter and energy and structure and function 
provide a framework for understanding of the cycling of matter and energy flow into and out of organisms. 
Students are also expected to demonstrate proficiency in developing and using models. Students use these 
science and engineering practices to demonstrate understanding of the disciplinary core ideas.

 

Standards

CCSS.Math.Practice.MP2 Reason abstractly and quantitatively. 

LA.RST.6-8.1 Cite specific textual evidence to support analysis of science and technical texts. 

LA.RST.6-8.2 Determine the central ideas or conclusions of a text; provide an accurate summary of the 
text distinct from prior knowledge or opinions. 

LA.RST.6-8.7 Integrate quantitative or technical information expressed in words in a text with a version 
of that information expressed visually (e.g., in a flowchart, diagram, model, graph, or 
table). 

LA.RST.6-8.9 Compare and contrast the information gained from experiments, simulations, video, or 
multimedia sources with that gained from reading a text on the same topic. 

CCSS.Math.Content.7.EE.B.4 Use variables to represent quantities in a real-world or mathematical problem, and 
construct simple equations and inequalities to solve problems by reasoning about the 
quantities. 

SCI.6-8.MS-ESS2-1 Develop a model to describe the cycling of Earth's materials and the flow of energy that 
drives this process. 

SCI.6-8.MS-ESS1-4 Construct a scientific explanation based on evidence from rock strata for how the geologic 
time scale is used to organize Earth’s 4.6-billion-year-old history. 

SCI.6-8.MS-ESS2-2 Construct an explanation based on evidence for how geoscience processes have changed 
Earth's surface at varying time and spatial scales. 

SCI.6-8.MS-ESS2-3 Analyze and interpret data on the distribution of fossils and rocks, continental shapes, and 
seafloor structures to provide evidence of the past plate motions. 



Student Learning Objectives
• Construct a scientific explanation based on evidence from rock strata for how the geologic time scale is used to 

organize Earth's 4.6-billion-year-old history. [Clarification Statement: Emphasis is on how analyses of rock 
formations and the fossils they contain are used to establish relative ages of major events in Earth’s history. 
Examples of Earth’s major events could range from being very recent (such as the last Ice Age or the earliest 
fossils of homo sapiens) to very old (such as the formation of Earth or the earliest evidence of life). Examples can 
include the formation of mountain chains and ocean basins, the evolution or extinction of particular living 
organisms, or significant volcanic eruptions.] [Assessment Boundary: Assessment does not include recalling the 
names of specific periods or epochs and events within them.] (MS-ESS1-4)

• Develop a model to describe the cycling of Earth's materials and the flow of energy that drives this process. 
[Clarification Statement: Emphasis is on the processes of melting, crystallization, weathering, deformation, and 
sedimentation, which act together to form minerals and rocks through the cycling of Earth’s 
materials.] [Assessment Boundary: Assessment does not include the identification and naming of minerals.] 
(MS-ESS2-1)

• Construct an explanation based on evidence for how geoscience processes have changed Earth's surface at 
varying time and spatial scales. [Clarification Statement: Emphasis is on how processes change Earth’s surface at 
time and spatial scales that can be large (such as slow plate motions or the uplift of large mountain ranges) or 
small (such as rapid landslides or microscopic geochemical reactions), and how many geoscience processes 
(such as earthquakes, volcanoes, and meteor impacts) usually behave gradually but are punctuated by 
catastrophic events. Examples of geoscience processes include surface weathering and deposition by the 
movements of water, ice, and wind Emphasis is on geoscience processes that shape local geographic features, 
where appropriate.] (MS-ESS2-2)

• Analyze and interpret data on the distribution of fossils and rocks, continental shapes, and seafloor structures to 
provide evidence of the past plate motions. [Clarification Statement: Examples of data include similarities of 
rock and fossil types on different continents, the shapes of the continents (including continental shelves), and 
the locations of ocean structures (such as ridges, fracture zones, and trenches).]  [Assessment Boundary: 
Paleomagnetic anomalies in oceanic and continental crust are not assessed.] (MS-ESS2-3) 

Driving Questions
If no one was there, how do we know the Earth’s history?

What provides the forces that drive Earth’s systems?

Do all of the changes to Earth systems occur in similar time scales?

How is it possible for the same kind of fossils to be found in New Jersey and in Africa?

http://www.nextgenscience.org/sites/ngss/files/MS-ESS1-4%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/MS-ESS2-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/MS-ESS2-2%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/MS-ESS2-3%20June%202015.pdf

