Selected NGSS DCIs and PEs pertinent to today’s E2C Workshop

https://www.nextgenscience.org/

Disciplinary Core Ideas

ESS2.A: Earth Materials and Systems

e 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. These changes can occur
on a variety of time scales from sudden (e.g., volcanic ash clouds) to intermediate (ice ages) to
very long-term tectonic cycles.

ESS2.D: Weather and Climate

e Current models predict that, although future regional climate changes will be complex and
varied, average global temperatures will continue to rise. The outcomes predicted by global
climate models strongly depend on the amounts of human-generated greenhouse gases added
to the atmosphere each year and by the ways in which these gases are absorbed by the ocean
and biosphere. (secondary)

ESS3.D: Global Climate Change

e Through computer simulations and other studies, important discoveries are still being made
about how the ocean, the atmosphere, and the biosphere interact and are modified in response
to human activities.

LS2.A: Interdependent Relationships in Ecosystems

e Ecosystems have carrying capacities, which are limits to the numbers of organisms and
populations they can support. These limits result from such factors as the availability of living
and nonliving resources and from such challenges such as predation, competition, and disease.
Organisms would have the capacity to produce populations of great size were it not for the fact
that environments and resources are finite. This fundamental tension affects the abundance
(number of individuals) of species in any given ecosystem.

LS2.C: Ecosystem Dynamics, Functioning, and Resilience

e Biodiversity describes the variety of species found in Earth’s terrestrial and oceanic ecosystems.
The completeness or integrity of an ecosystem’s biodiversity is often used as a measure of its
health.
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LS4.D: Biodiversity and Humans

e Changes in biodiversity can influence humans’ resources, such as food, energy, and medicines,
as well as ecosystem services that humans rely on—for example, water purification and
recycling. (secondary)

ETS1.B: Developing Possible Solutions

e There are systematic processes for evaluating solutions with respect to how well they meet the
criteria and constraints of a problem. (secondary)
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Performance Expectations

HS-ESS2-4 Earth's Systems

Students who demonstrate understanding can:

HS-
ESS2-

Use a model to describe how variations in the flow of energy into and out of Earth’s
systems result in changes in climate. [Clarification Statement: Examples of the causes
of climate change differ by timescale, over 1-10 years: large volcanic eruption, ocean
circulation; 10-100s of years: changes in human activity, ocean circulation, solar
output; 10-100s of thousands of years: changes to Earth's orbit and the orientation of its
axis; and 10-100s of millions of years: long-term changes in atmospheric composition.]
[Assessment Boundary: Assessment of the results of changes in climate is limited to
changes in surface temperatures, precipitation patterns, glacial ice volumes, sea levels,
and biosphere distribution.]

HS-ESS3-6 Earth and Human Activity

Students who demonstrate understanding can:

HS-
ESS3-

Use a computational representation to illustrate the relationships among Earth systems
and how those relationships are being modified due to human activity. [Clarification
Statement: Examples of Earth systems to be considered are the hydrosphere,
atmosphere, cryosphere, geosphere, and/or biosphere. An example of the far-reaching
impacts from a human activity is how an increase in atmospheric carbon dioxide results
in an increase in photosynthetic biomass on land and an increase in ocean acidification,
with resulting impacts on sea organism health and marine populations.] [Assessment
Boundary: Assessment does not include running computational representations but is
limited to using the published results of scientific computational models.]

HS-LS2-1 Ecosystems: Interactions, Energy, and Dynamics

Student

HS-
LS2-
1.

s who demonstrate understanding can:

Use mathematical and/or computational representations to support explanations of
factors that affect carrying capacity of ecosystems at different scales. [Clarification
Statement: Emphasis is on quantitative analysis and comparison of the relationships
among interdependent factors including boundaries, resources, climate, and competition.
Examples of mathematical comparisons could include graphs, charts, histograms, and
population changes gathered from simulations or historical data sets.] [Assessment
Boundary: Assessment does not include deriving mathematical equations to make
comparisons.]



Students who demonstrate understanding can:

MS- Evaluate competing design solutions for maintaining biodiversity and ecosystem

LSo- ser\_/lg:es._* [Clarlf_lcatlon Sta_tement: Examp[es of ecosystem services could mclu_de water
purification, nutrient recycling, and prevention of soil erosion. Examples of design
solution constraints could include scientific, economic, and social considerations.]

Students who demonstrate understanding can:

Evaluate claims, evidence, and reasoning that the complex interactions in ecosystems

maintain relatively consistent numbers and types of organisms in stable conditions, but
HS- : o\ . o _

changing conditions may result in a new ecosystem. [Clarification Statement: Examples
LS2- : . ) O )

of changes in ecosystem conditions could include modest biological or physical changes,

such as moderate hunting or a seasonal flood; and extreme changes, such as volcanic

eruption or sea level rise.]

Interdependent Relationships in Ecosystems
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