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JC Schools Geoscience Yearly Standards

Overarching Standards (Taugnt in all units)

9-12.ETS1.A.1

Analyze a major global challenge to specify qualitative and quantitative criteria and constraints for solutions that account for societal needs

and wants.

9-12.ETS1.A.2

Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through

engineering.

9-12.ETS1.B.1

Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs that account for a range of constraints,
including cost, safety, reliability, and aesthetics as well as possible social, cultural, and environmental impacts.

9-12.ETS1.B.2

Use a computer simulation to model the impact of proposed solutions to a complex real-world problem with numerous criteria and

constraints on interactions within and between systems relevant to the problem.

9-12.ESS2.A.2

Analyze geoscientific data to make the claim that one change to Earth’s surface can create changes to other Earth systems.

Unit

Priority Standards

Supporting Standards

Unit 1

Formation of
Earth and
Geologic Time

9-12.ESS1.C.2
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.

[Clarification Statement: Emphasis is on using available
evidence within the solar system to reconstruct the early
history of Earth, which formed along with the rest of the

9-12.ESS2.A.3

Develop a model based on evidence of Earth’s interior to
describe the cycling of matter by thermal convection.
[Clarification Statement: Emphasis is on both a
one-dimensional model of Earth, with radial layers
determined by density, and a three-dimensional model,
which is controlled by mantle convection and the resulting




16 Days

solar system 4.6 billion years ago. Examples of evidence
include the absolute ages of ancient materials (obtained by
radiometric dating of meteorites, moon rocks, and Earth’s
oldest minerals), the sizes and compositions of solar system
objects, and the impact cratering record of planetary
surfaces.]

plate tectonics. Examples of evidence include maps of
Earth’s three-dimensional structure obtained from seismic
waves, records of the rate of change of Earth’s magnetic
field (as constraints on convection in the outer core), and
identification of the composition of Earth’s layers from
high-pressure laboratory experiments.

9-12.ESS1.C.1

Evaluate evidence of the past and current movements of
continental and oceanic crust, the theory of plate
tectonics, and relative densities of oceanic and continental
rocks to explain why continental rocks are generally much
older than rocks of the ocean floor. [Clarification
Statement: Examples include the ages of oceanic crust
increasing with distance from mid-ocean ridges (a result
of plate spreading) and the ages of North American
continental crust increasing with distance away from a
central ancient core (a result of past plate interactions).]

9-12.ESS2.A.1

Develop a model to illustrate how Earth’s interior and
surface processes (constructive and destructive) 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 sea-floor
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).]

Unit 2

Rocks and
Minerals

17 Days

11-12.GS.L0O.01

Create a model that illustrates the transition of rock type
from one to another. Explain the formation process of
igneous, metamorphic and sedimentary rock.

11-12.GS.LO.02

9-12.ESS3.A.2

Evaluate competing design solutions for developing,
managing, and utilizing energy and mineral resources
based on economic, social, and environmental
cost-benefit ratios. [Clarification Statement: Emphasis is
on the conservation, recycling, and reuse of resources
(such as minerals and metals) where possible, and on




Analyze different earth processes that impact this formation
[Clarification statement: Emphasis on weathering and
erosion on formation of rock. Distinguishing between
minerals and rocks. Identification of major rock and mineral

types.]

minimizing impacts where it is not. Examples include
developing best practices for agricultural soil use, mining
(for coal, tar sands, and oil shale), and pumping (for
petroleum and natural gas). Science knowledge indicates
what can happen in natural systems—not what should
happen.]

Unit 3

Planetary
Processes and
Natural
Disasters

20 Days

9-12.ESS3.A.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. [Clarification Statement: Examples of key natural
resources include access to fresh water, regions of fertile
soils such as river deltas, and high concentrations of
minerals and fossil fuels. Examples of natural hazards can
be from interior processes (such as volcanic eruptions and
earthquakes), surface processes (such as tsunamis, mass
wasting and soil erosion), and severe weather. Examples of
the results of changes in climate that can affect populations
or drive mass migrations include changes to sea level,
regional patterns of temperature and precipitation, and the
types of crops and livestock that can be raised.]

9-12.ESS2.A.1

Develop a model to illustrate how Earth’s interior and
surface processes (constructive and destructive) 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 sea-floor
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).]

9-12.ESS2.A.3

Develop a model based on evidence of Earth’s interior to
describe the cycling of matter by thermal convection.
[Clarification Statement: Emphasis is on both a
one-dimensional model of Earth, with radial layers
determined by density, and a three-dimensional model,
which is controlled by mantle convection and the resulting
plate tectonics. Examples of evidence include maps of
Earth’s three- dimensional structure obtained from seismic
waves, records of the rate of change of Earth’s magnetic
field (as constraints on convection in the outer core), and
identification of the composition of Earth’s layers from
high-pressure laboratory experiments.

9-12.ESS1.C.1

Evaluate evidence of the past and current movements of
continental and oceanic crust, the theory of plate
tectonics, and relative densities of oceanic and continental
rocks to explain why continental rocks are generally much




older than rocks of the ocean floor. [Clarification
Statement: Examples include the ages of oceanic crust
increasing with distance from mid-ocean ridges (a result
of plate spreading) and the ages of North American
continental crust increasing with distance away from a
central ancient core (a result of past plate interactions).]

Unit 4

Climate
Change and
Atmospheric
Science

21 Days

9-12.ESS2.A4
Use a model to describe how variations in the flow of energy
into and out of Earth’s systems result in changes in climate.

9-12.ESS3.D.1

Analyze geoscientific 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. [Clarification
Statement: Examples of evidence, for both data and climate
model outputs, are for climate changes (such as
precipitation and temperature) and their associated impacts
(such as on sea level, glacial ice volumes, or atmosphere
and ocean composition).]

9-12.ESS2.C.1

Plan and conduct an investigation of the properties of
water and its effects on Earth materials and surface
processes. Clarification Statement: Emphasis is on
mechanical and chemical investigations with water and a
variety of solid materials to provide the evidence for
connections between the hydrologic cycle and system
interactions commonly known as the rock cycle. Examples
of mechanical investigations include stream transportation
and deposition using a stream table, erosion using
variations in soil moisture content, or ice wedging by the
expansion of water as it freezes. Examples of chemical
investigations include chemical weathering and
recrystallization (by testing the solubility of different
materials) or melt generation (by examining how water
lowers the melting temperature of most solids).]

9-12.ESS3.A.2

Evaluate competing design solutions for developing,
managing, and utilizing energy and mineral resources
based on economic, social, and environmental
cost-benefit ratios. [Clarification Statement: Emphasis is
on the conservation, recycling, and reuse of resources
(such as minerals and metals) where possible, and on
minimizing impacts where it is not. Examples include
developing best practices for agricultural soil use, mining
(for coal, tar sands, and oil shale), and pumping (for
petroleum and natural gas). Science knowledge indicates
what can happen in natural systems—not what should
happen.]




Unit 5

GIS
(Geographic
Information
Systems)

16 Days

9-12.ESS3.C.1

Create a computational simulation to illustrate the
relationships among management of natural resources, the
sustainability of human populations, and biodiversity.
[Clarification Statement: Examples of factors that affect the
management of natural resources include costs of resource
extraction and waste management, per-capita consumption,
and the development of new technologies. Examples of
factors that affect human sustainability include agricultural
efficiency, levels of conservation, and urban planning.]

9-12.ESS3.A.2

Evaluate competing design solutions for developing,
managing, and utilizing energy and mineral resources
based on economic, social, and environmental
cost-benefit ratios. [Clarification Statement: Emphasis is
on the conservation, recycling, and reuse of resources
(such as minerals and metals) where possible, and on
minimizing impacts where it is not. Examples include
developing best practices for agricultural soil use, mining
(for coal, tar sands, and oil shale), and pumping (for
petroleum and natural gas). Science knowledge indicates
what can happen in natural systems—not what should
happen.]




