Next Generation Science Standards and Performance Expectations
for Middle and High School

From Molecules to Organisms—Structures and Processes

MS-LS1-8 Gather and synthesize information that sensory receptors respond to stimuli by sending
messages to the brain for immediate behavior or storage as memories.

Ecosystems—Interactions, Energy, and Dynamics

MS-LS2-1 Analyze and interpret data to provide evidence for the effects of resource availability on
organisms and populations of organisms in an ecosystem.

HS-LS2-1 Use mathematical and/or computational representations to support explanations of factors that
affect carrying capacity of ecosystems at different scales.

MS-LS2-4 Construct an argument supported by empirical evidence that changes to physical or biological
components of an ecosystem affect populations.

HS-LS2-7 Design, evaluate, and refine a solution for reducing the impacts of human activities on the
environment and biodiversity.

HS-LS2-8 Evaluate the evidence for the role of group behavior on individual and species’ chances to
survive and reproduce.

Motion and Stability—Forces and Interactions

HS-PS2-1 Analyze data to support the claim that Newton’s second law of motion describes the
mathematical relationship among the net force on a macroscopic object, its mass, and its acceleration.

MS-PS2-2 Plan an investigation to provide evidence that the change in an object’s motion depends on the
sum of the forces on the object and the mass of the object.

Energy

MS-PS3-1 Construct and interpret graphical displays of data to describe the relationships of kinetic energy
to the mass of an object and to the speed of an object.

MS-PS3-2 Develop a model to describe that when the arrangement of objects interacting at a distance
changes, different amounts of potential energy are stored in the system

HS-PS3-2 Develop and use models to illustrate that energy at the macroscopic scale can be accounted for
as a combination of energy associated with the motions of particles (objects) and energy associated with
the relative positions of particles (objects).

MS-PS3-5 Construct, use, and present arguments to support the claim that when the kinetic energy of an
object changes, energy is transferred to or from the object.

Waves and Their Applications in Technologies for Information Transfer

MS-PS4-1 Use mathematical representations to describe a simple model for waves that includes how the
amplitude of a wave is related to the energy in a wave.

HS-PS4-1 Use mathematical representations to support a claim regarding relationships among the
frequency, wavelength, and speed of waves traveling in various media. [Clarification Statement:
Examples of data could include electromagnetic radiation traveling in a vacuum and glass, sound waves
traveling through air and water, and seismic waves traveling through the Earth.]

MS-PS4-2 Develop and use a model to describe that waves are reflected, absorbed, or transmitted through
various materials.

HS-PS4-2 Evaluate questions about the advantages of using a digital transmission and storage of
information.

MS-PS4-3 Integrate qualitative scientific and technical information to support the claim that digitized
signals are a more reliable way to encode and transmit information than analog signals.

HS-PS4-5 Communicate technical information about how some technological devices use the principles of
wave behavior and wave interactions with matter to transmit and capture information and energy
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Earth’s Place in the Universe

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.

HS-ESS1-5 Evaluate evidence of the past and current movements of continental and oceanic crust and the theory of plate
tectonics to explain the ages of crustal rocks.

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.

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

HS-ESS2-2 Analyze geoscience data to make the claim that one change to Earth’s surface can create feedbacks that cause
changes to other Earth systems.

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.

HS-ESS2-3 Develop a model based on evidence of Earth’s interior to describe the cycling of matter by thermal
convection.

Earth and Human Activity

HS-ESS3-1 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.

MS-ESS3-2 Analyze and interpret data on natural hazards to forecast future catastrophic events and inform the
development of technologies to mitigate their effects. [Clarification Statement: Emphasis is on how some natural
hazards, such as volcanic eruptions and severe weather, are preceded by phenomena that allow for reliable predictions,
but others, such as earthquakes, occur suddenly and with no notice, and thus are not yet predictable. Examples of
natural hazards can be taken from interior processes (such as earthquakes and volcanic eruptions), surface processes
(such as mass wasting and tsunamis), or severe weather events (such as hurricanes, tornadoes, and floods). Examples
of data can include the locations, magnitudes, and frequencies of the natural hazards. Examples of technologies can be
global (such as satellite systems to monitor hurricanes or forest fires) or local (such as building basements in tornado-
prone regions or reservoirs to mitigate droughts).]

Engineering Design:

MS-ETSI1-1 Define the criteria and constraints of a design problem with sufficient precision to ensure a successful
solution, taking into account relevant scientific principles and potential impacts on people and the natural environment
that may limit possible solutions.

HS-ETS1-1 Analyze a major global challenge to specify qualitative and quantitative criteria and constraints for solutions
that account for societal needs and wants.

HS-ETS1-3 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.



Next Generation Science Standards

From Molecules to Organisms—Structures and Processes: MS-LS1-8

Ecosystems: Interactions, Energy, and Dynamics: MS-LS2-1, MS-L.S2-4, HS-L.S2-1, HS-L.S2-7, HS-L.S2-8
Motion and Stability—Forces and Interactions: MS-PS2-2, HS-PS2-1

Energy: MS-PS3-2, MS-PS3-5, HS-PS3-2

Waves and Their Applications in Technologies for Information Transfer: MS-PS4-1, MS-PS4-2, MS-PS4-3, HS-PS4-1,
HS-PS4-2, HS-PS4-5

Earth’s Place in the Universe: MS-ESS1-4, HS-ESS1-5

Earth’s Systems: MS-ESS2-2, MS-ESS2-3, HS-ESS2-1, HS-ESS2-2, HS-ESS2-3
Earth and Human Activity: MS-ESS3-2, HS-ESS3-1

Engineering Design: MS-ETS1-1, HS-ETS1-1, HS-ETS1-3

http://www.nextgenscience.org/next-generation-science-standards
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