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PHYSICAL

HS-PS1-4 Matter and its Interactions

Develop a model to illustrate that the release or absorption of energy from a chemical reaction system
depends upon the changes in total bond energy. [Clarification Statement: Emphasis is on the idea that a
chemical reaction is a system that affects the energy change. Examples of models could include
molecular-level drawings and diagrams of reactions, graphs showing the relative energies of reactants and
products, and representations showing energy is conserved.] [Assessment Boundary: Assessment does not
include calculating the total bond energy changes during a chemical reaction from the bond energies of
reactants and products.

Developing and Using Models
Modeling in 9— ilds on K—8 and progre

e Develop a model based on evidence to illustrate the relationships between systems or between components of
a system.

Core Practices

HS-PS1-7 Matter and its Interactions

Use mathematical representations to support the claim that atoms, and therefore mass, are conserved
during a chemical reaction. [Clarification Statement: Emphasis is on using mathematical ideas to
communicate the proportional relationships between masses of atoms in the reactants and the products, and
the translation of these relationships to the macroscopic scale using the mole as the conversion from the
atomic to the macroscopic scale. Emphasis is on assessing students’ use of mathematical thinking and not on
memorization and rote application of problem-solving techniques.] [Assessment Boundary: Assessment does
not include complex chemical reactions.]

Core Practice
HS-PS1-8 Matter and its Interactions

Develop models to illustrate the changes in the composition of the nucleus of the atom and the energy
released during the processes of fission, fusion, and radioactive decay. [Clarification Statement:
Emphasis is on simple qualitative models, such as pictures or diagrams, and on the scale of energy released
in nuclear processes relative to other kinds of transformations.] [Assessment Boundary: Assessment does not
include quantitative calculation of energy released. Assessment is limited to alpha, beta, and gamma
radioactive decays.]

HS-PS1-8-1 Evidence Statements

HS-PS3-2 Energy
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https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS1-7%20Evidence%20Statements%20June%202015%20asterisks.pdf
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Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as a
combination of energy associated with the motion of particles (objects) and energy associated with the
relative positions of particles (objects). [Clarification Statement: Examples of phenomena at the
macroscopic scale could include the conversion of kinetic energy to thermal energy, the energy stored due to
position of an object above the earth, and the energy stored between two electrically-charged plates.
Examples of models could include diagrams, drawings, descriptions, and computer simulations.]

HS-PS3-2-1 Evidence Statements

HS-PS3-3 Energy

Design, build, and refine a device that works within given constraints to convert one form of energy
into another form of energy.* [Clarification Statement: Emphasis is on both qualitative and quantitative
evaluations of devices. Examples of devices could include Rube Goldberg devices, wind turbines, solar cells,
solar ovens, and generators. Examples of constraints could include use of renewable energy forms and
efficiency.] [Assessment Boundary: Assessment for quantitative evaluations is limited to total output for a given
input. Assessment is limited to devices constructed with materials provided to students.]


https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS3-2%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/pe/hs-ps3-3-energy
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-PS3-3%20Evidence%20Statements%20June%202015%20asterisks.pdf

LIFE SCIENCE

HS-LS1-5 From Molecules to Organisms: Structures and Processes

Use a model to illustrate how photosynthesis transforms light energy into stored chemical energy.
[Clarification Statement: Emphasis is on illustrating inputs and outputs of matter and the transfer and
transformation of energy in photosynthesis by plants and other photosynthesizing organisms. Examples of
models could include diagrams, chemical equations, and conceptual models.] [Assessment Boundary:
Assessment does not include specific biochemical steps.]

HS-LS1-5-1 Evidence Statements

HS-LS1-6 From Molecules to Organisms: Structures and Processes

Construct and revise an explanation based on evidence for how carbon, hydrogen, and oxygen from
sugar molecules may combine with other elements to form amino acids and/or other large
carbon-based molecules. [Clarification Statement: Emphasis is on using evidence from models and
simulations to support explanations.] [Assessment Boundary: Assessment does not include the details of the
specific chemical reactions or identification of macromolecules.

HS-LS1-6-1 Evidence Statements

HS-LS1-7 From Molecules to Organisms: Structures and Processes

Use a model to illustrate that cellular respiration is a chemical process whereby the bonds of food
molecules and oxygen molecules are broken and the bonds in new compounds are formed, resulting
in a net transfer of energy. [Clarification Statement: Emphasis is on the conceptual understanding of the
inputs and outputs of the process of cellular respiration.] [Assessment Boundary: Assessment should not
include identification of the steps or specific processes involved in cellular respiration.]

HS-LS1-7-1 Evidence Statements

HS-LS2-3 Ecosystems: Interactions, Energy, and Dynamics

Construct and revise an explanation based on evidence for the cycling of matter and flow of energy in
aerobic and anaerobic conditions. [Clarification Statement: Emphasis is on conceptual understanding of the
role of aerobic and anaerobic respiration in different environments.] [Assessment Boundary: Assessment does
not include the specific chemical processes of either aerobic or anaerobic respiration.]

HS-L.S2-3-1 Evidence Statements

HS-LS2-4 Ecosystems: Interactions, Energy. and Dynamics
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Use mathematical representations to support claims for the cycling of matter and flow of energy
among organisms in an ecosystem. [Clarification Statement: Emphasis is on using a mathematical model of
stored energy in biomass to describe the transfer of energy from one trophic level to another and that matter
and energy are conserved as matter cycles and energy flows through ecosystems. Emphasis is on atoms and
molecules such as carbon, oxygen, hydrogen and nitrogen being conserved as they move through an
ecosystem.] [Assessment Boundary: Assessment is limited to proportional reasoning to describe the cycling of
matter and flow of energy.]

HS-LS2-4-1 Evidence Statements


https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-LS2-4%20Evidence%20Statements%20June%202015%20asterisks.pdf

EARTH

HS-ESS2 Earth's Systems | Next Generation Science Standards

HS-ESS2-1 Earth's Systems

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 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).]
[Assessment Boundary: Assessment does not include memorization of the details of the formation of specific
geographic features of Earth’s surface.]

HS-ESS2-1 Evidence Statements

HS-ESS2-2 Earth's Systems

Analyze geoscience data to make the claim that one change to Earth's surface can create feedbacks
that cause changes to other Earth systems. [Clarification Statement: Examples should include climate
feedbacks, such as how an increase in greenhouse gases causes a rise in global temperatures that melts
glacial ice, which reduces the amount of sunlight reflected from Earth's surface, increasing surface
temperatures and further reducing the amount of ice. Examples could also be taken from other system
interactions, such as how the loss of ground vegetation causes an increase in water runoff and soil erosion;
how dammed rivers increase groundwater recharge, decrease sediment transport, and increase coastal
erosion; or how the loss of wetlands causes a decrease in local humidity that further reduces the wetland
extent.]

HS-ESS2-3 Earth's Systems

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.]

HS-ESS2-3-1 Evidence Statements

HS-ESS2-6 Earth's Systems

Develop a quantitative model to describe the cycling of carbon among the hydrosphere, atmosphere,
geosphere, and biosphere. [Clarification Statement: Emphasis is on modeling biogeochemical cycles that
include the cycling of carbon through the ocean, atmosphere, soil, and biosphere (including humans),
providing the foundation for living organisms.]

HS-ESS2-6-1 Evidence Statements


https://www.nextgenscience.org/dci-arrangement/hs-ess2-earths-systems
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