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Next Generation Science Standards
Primary Focus

-Indicates that the show aligns fully and/or fully covers the scientific principle within the specific

standard.
Secondary Focus

-Indicates that the context of the show vs. the standard does not fully align. The scientific
principle within the specific standard is discussed and the show provides the student with
valuable information or visualization that will help them complete the standard, however the
student may not be directed to perform the same task that is outlined in the standard.

Ancillary Material

-Indicates standard that is not explicitly discussed or shown but can be inferred by the viewer
through either prior knowledge that relates to the show topics or new knowledge gained

through watching the show.

Additional information on criteria used to align each standard can be found at:

K-5

K-PS2-1.

K-PS2-2.

K-PS3-1.

K-LS1-1.

K-ESS2-1.

K-ESS2-2.

http://www.nextgenscience.org/search-standards-dci

Plan and conduct an investigation to compare the effects of different strengths or different
directions of pushes and pulls on the motion of an object. [Clarification Statement: Examples
of pushes or pulls could include a string attached to an object being pulled, a person pushing an
object, a person stopping a rolling ball, and two objects colliding and pushing on each other.]
[Assessment Boundary: Assessment is limited to different relative strengths or different directions,
but not both at the same time. Assessment does not include non-contact pushes or pulls such as
those produced by magnets.]

Analyze data to determine if a design solution works as intended to change the speed or
direction of an object with a push or a pull.* [Clarification Statement: Examples of problems
requiring a solution could include having a marble or other object move a certain distance, follow a
particular path, and knock down other objects. Examples of solutions could include tools such as a
ramp to increase the speed of the object and a structure that would cause an object such as a
marble or ball to turn.] [Assessment Boundary: Assessment does not include friction as a
mechanism for change in speed.]

Make observations to determine the effect of sunlight on Earth’s surface. [Clarification
Statement: Examples of Earth’s surface could include sand, soil, rocks, and water] [Assessment
Boundary: Assessment of temperature is limited to relative measures such as warmer/cooler.]

Use observations to describe patterns of what plants and animals (including humans) need
to survive. [Clarification Statement: Examples of patterns could include that animals need to take
in food but plants do not; the different kinds of food needed by different types of animals; the
requirement of plants to have light; and, that all living things need water.]

Use and share observations of local weather conditions to describe patterns over

time. [Clarification Statement: Examples of qualitative observations could include descriptions of
the weather (such as sunny, cloudy, rainy, and warm); examples of quantitative observations could
include numbers of sunny, windy, and rainy days in a month. Examples of patterns could include
that it is usually cooler in the morning than in the afternoon and the number of sunny days versus
cloudy days in different months.] [Assessment Boundary: Assessment of quantitative observations
limited to whole numbers and relative measures such as warmer/cooler.]

Construct an argument supported by evidence for how plants and animals (including
humans) can change the environment to meet their needs. [Clarification Statement: Examples
of plants and animals changing their environment could include a squirrel digs in the ground to hide
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its food and tree roots can break concrete.]

Use a model to represent the relationship between the needs of different plants and animals
(including humans) and the places they live. [Examples of relationships could include that deer
eat buds and leaves, therefore, they usually live in forested areas; and, grasses need sunlight so
they often grow in meadows. Plants, animals, and their surroundings make up a system.]

Ask questions to obtain information about the purpose of weather forecasting to prepare
for, and respond to, severe weather.* [Clarification Statement: Emphasis is on local forms of
severe weather.]

Make observations to construct an evidence-based account that objects in darkness can be
seen only when illuminated. [Clarification Statement: Examples of observations could include
those made in a completely dark room, a pinhole box, and a video of a cave explorer with a
flashlight. lllumination could be from an external light source or by an object giving off its own light.]

Plan and conduct investigations to determine the effect of placing objects made with
different materials in the path of a beam of light. [Clarification Statement: Examples of materials
could include those that are transparent (such as clear plastic), translucent (such as wax paper),
opaque (such as cardboard), and reflective (such as a mirror).] [Assessment Boundary:
Assessment does not include the speed of light.]

Use tools and materials to design and build a device that uses light or sound to solve the
problem of communicating over a distance.* [Clarification Statement: Examples of devices
could include a light source to send signals, paper cup and string “telephones,” and a pattern of
drum beats.] [Assessment Boundary: Assessment does not include technological details for how
communication devices work.]

Use observations of the sun, moon, and stars to describe patterns that can be

predicted. [Clarification Statement: Examples of patterns could include that the sun and moon
appear to rise in one part of the sky, move across the sky, and set; and stars other than our sun
are visible at night but not during the day.] [Assessment Boundary: Assessment of star patterns is
limited to stars being seen at night and not during the day.]

Make observations at different times of year to relate the amount of daylight to the time of
year. [Clarification Statement: Emphasis is on relative comparisons of the amount of daylight in the
winter to the amount in the spring or fall.] [Assessment Boundary: Assessment is limited to relative
amounts of daylight, not quantifying the hours or time of daylight.]

Plan and conduct an investigation to describe and classify different kinds of materials by
their observable properties. [Clarification Statement: Observations could include color, texture,
hardness, and flexibility. Patterns could include the similar properties that different materials share.]

Make observations of plants and animals to compare the diversity of life in different
habitats. [Clarification Statement: Emphasis is on the diversity of living things in each of a variety
of different habitats.] [Assessment Boundary: Assessment does not include specific animal and
plant names in specific habitats.

Use information from several sources to provide evidence that Earth events can occur
quickly or slowly. [Clarification Statement: Examples of events and timescales could include
volcanic explosions and earthquakes, which happen quickly and erosion of rocks, which occurs
slowly.] [Assessment Boundary: Assessment does not include quantitative measurements of
timescales.]

Obtain information to identify where water is found on Earth and that it can be solid or
liquid.

Ask questions, make observations, and gather information about a situation people want to
change to define a simple problem that can be solved through the development of a new or
improved object or tool.

Develop a simple sketch, drawing, or physical model to illustrate how the shape of an object
helps it function as needed to solve a given problem.
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Plan and conduct an investigation to provide evidence of the effects of balanced and
unbalanced forces on the motion of an object. [Clarification Statement: Examples could include
an unbalanced force on one side of a ball can make it start moving; and, balanced forces pushing
on a box from both sides will not produce any motion at all.] [Assessment Boundary: Assessment is
limited to one variable at a time: number, size, or direction of forces. Assessment does not include
quantitative force size, only qualitative and relative. Assessment is limited to gravity being
addressed as a force that pulls objects down.]

Make observations and/or measurements of an object’s motion to provide evidence

that that a pattern can be used to predict future motion. [Clarification Statement: Examples of
motion with a predictable pattern could include a child swinging in a swing, a ball rolling back and
forth in a bowl, and two children on a see-saw.] [Assessment Boundary: Assessment does not
include technical terms such as period and frequency.]

Ask questions to determine cause and effect relationships of electric or magnetic
interactions between two objects not in contact with each other. [Clarification Statement:
Examples of an electric force could include the force on hair from an electrically charged balloon
and the electrical forces between a charged rod and pieces of paper; examples of a magnetic force
could include the force between two permanent magnets, the force between an electromagnet and
steel paperclips, and the force exerted by one magnet versus the force exerted by two magnets.
Examples of cause and effect relationships could include how the distance between objects affects
strength of the force and how the orientation of magnets affects the direction of the magnetic
force.] [Assessment Boundary: Assessment is limited to forces produced by objects that can be
manipulated by students, and electrical interactions are limited to static electricity.]

Construct an argument with evidence that in a particular habitat some organisms can
survive well, some survive less well, and some cannot survive at all. [Clarification Statement:
Examples of evidence could include needs and characteristics of the organisms and habitats
involved. The organisms and their habitat make up a system in which the parts depend on each
other.]

Represent data in tables and graphical displays to describe typical weather

conditions expected during a particular season. [Clarification Statement: Examples of data
could include average temperature, precipitation, and wind direction.] [Assessment Boundary:
Assessment of graphical displays is limited to pictographs and bar graphs. Assessment does not
include climate change.]

Obtain and combine information to describe climates in different regions of the world.

Use evidence to construct an explanation relating the speed of an object to the energy of
that object. [Assessment Boundary: Assessment does not include quantitative measures of
changes in the speed of an object or on any precise or quantitative definition of energy.]

Analyze and interpret data from maps to describe patterns of Earth’s features. [Clarification
Statement: Maps can include topographic maps of Earth’s land and ocean floor, as well as maps of
the locations of mountains, continental boundaries, volcanoes, and earthquakes.]

Develop a model to describe that matter is made of particles too small to be

seen. [Clarification Statement: Examples of evidence could include adding air to expand a
basketball, compressing air in a syringe, dissolving sugar in water, and evaporating salt water.]
[Assessment Boundary: Assessment does not include the atomic-scale mechanism of evaporation
and condensation or defining the unseen particles.]

Support an argument that the gravitational force exerted by Earth on objects is directed
down. [Clarification Statement: “Down” is a local description of the direction that points toward the
center of the spherical Earth.] [Assessment Boundary: Assessment does not include mathematical
representation of gravitational force.]

Use models to describe that that energy in animals’ food (used for body repair, growth,
motion, and to maintain body warmth) was once energy from the sun. [Clarification
Statement: Examples of models could include diagrams, and flow charts.]



5-ESS1-1.

5-ESS1-2.
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3-5-ETS1-1.

3-5-ETS1-2.

Support an argument that differences in the apparent brightness of the sun compared to
other stars is due to their relative distances from the Earth. [Assessment Boundary:
Assessment is limited to relative distances, not sizes, of stars. Assessment does not include other
factors that affect apparent brightness (such as stellar masses, age, stage).]

Represent data in graphical displays to reveal patterns of daily changes in length and
direction of shadows, day and night, and the seasonal appearance of some stars in the
night sky. [Clarification Statement: Examples of patterns could include the position and motion of
Earth with respect to the sun and selected stars that are visible only in particular months.]
[Assessment Boundary: Assessment does not include causes of seasons.]

Develop a model using an example to describe ways the geosphere, biosphere,
hydrosphere, and/or atmosphere interact. [Clarification Statement: Examples could include the
influence of the ocean on ecosystems, landform shape, and climate; the influence of the
atmosphere on landforms and ecosystems through weather and climate; and the influence of
mountain ranges on winds and clouds in the atmosphere. The geosphere, hydrosphere,
atmosphere, and biosphere are each a system.] [Assessment Boundary: Assessment is limited to
the interactions of two systems at a time.]

Define a simple design problem reflecting a need or a want that includes specified criteria
for success and constraints on materials, time, or cost.

Generate and compare multiple possible solutions to a problem based on how well each is
likely to meet the criteria and constraints of the problem.

6-8 Physical Sciences

MS-PS1-1.

MS-PS2-2.

MS-PS2-3.

MS-PS2-5.

Develop models to describe the atomic composition of simple molecules and extended
structures. [Clarification Statement: Emphasis is on developing models of molecules that vary
in complexity. Examples of simple molecules could include ammonia and methanol. Examples of
extended structures could include sodium chloride or diamonds. Examples of molecular-level
models could include drawings, 3D ball and stick structures, or computer representations
showing different molecules with different types of atoms.] [Assessment Boundary: Assessment
does not include valence electrons and bonding energy, discussing the ionic nature of subunits
of complex structures, or a complete description of all individual atoms in a complex molecule or
extended structure is not required.]

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. [Clarification Statement:
Emphasis is on balanced (Newton'’s First Law) and unbalanced forces in a system, qualitative
comparisons of forces, mass and changes in motion (Newton’s Second Law), frame of reference,
and specification of units.] [Assessment Boundary: Assessment is limited to forces and changes
in motion in one-dimension in an inertial reference frame and to change in one variable at a time.
Assessment does not include the use of trigonometry.]

Ask questions about data to determine the factors that affect the strength of electric and
magnetic forces. [Clarification Statement: Examples of devices that use electric and magnetic
forces could include electromagnets, electric motors, or generators. Examples of data could
include the effect of the number of turns of wire on the strength of an electromagnet, or the effect
of increasing the number or strength of magnets on the speed of an electric motor.] [Assessment
Boundary: Assessment about questions that require quantitative answers is limited to
proportional reasoning and algebraic thinking.]

Conduct an investigation and evaluate the experimental design to provide evidence
that fields exist between objects exerting forces on each other even though the objects
are not in contact. [Clarification Statement: Examples of this phenomenon could include the
interactions of magnets, electrically-charged strips of tape, and electrically-charged pith balls.
Examples of investigations could include first-hand experiences or simulations.] [Assessment
Boundary: Assessment is limited to electric and magnetic fields, and limited to qualitative
evidence for the existence of fields.]



6-8 Life Sciences

Alighment of standards in this section is negligible

6-8 Earth and Space Science

MS-ESS1-1.

MS-ESS1-2.

MS-ESS1-3.

MS-ESS2-2.

MS-ESS2-6.

MS-ESSS-2.

Develop and use a model of the Earth-sun-moon system to describe the cyclic patterns
of lunar phases, eclipses of the sun and moon, and seasons. [Clarification Statement:
Examples of models can be physical, graphical, or conceptual.]

Develop and use a model to describe the role of gravity in the motions within galaxies
and the solar system.[Clarification Statement: Emphasis for the model is on gravity as the
force that holds together the solar system and Milky Way galaxy and controls orbital motions
within them. Examples of models can be physical (such as the analogy of distance along a
football field or computer visualizations of elliptical orbits) or conceptual (such as mathematical
proportions relative to the size of familiar objects such as students' school or

state).] [Assessment Boundary: Assessment does not include Kepler's Laws of orbital motion or
the apparent retrograde motion of the planets as viewed from Earth.]

Analyze and interpret data to determine scale properties of objects in the solar

system. [Clarification Statement: Emphasis is on the analysis of data from Earth-based
instruments, space-based telescopes, and spacecraft to determine similarities and differences
among solar system objects. Examples of scale properties include the sizes of an object’s
layers (such as crust and atmosphere), surface features (such as volcanoes), and orbital radius.
Examples of data include statistical information, drawings and photographs, and

models.] [Assessment Boundary: Assessment does not include recalling facts about properties
of the planets and other solar system bodies.]

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.]

Develop and use a model to describe how unequal heating and rotation of the Earth
cause patterns of atmospheric and oceanic circulation that determine regional
climates. [Clarification Statement: Emphasis is on how patterns vary by latitude, altitude, and
geographic land distribution. Emphasis of atmospheric circulation is on the sunlight-driven
latitudinal banding, the Coriolis effect, and resulting prevailing winds; emphasis of ocean
circulation is on the transfer of heat by the global ocean convection cycle, which is constrained
by the Coriolis effect and the outlines of continents. Examples of models can be diagrams,
maps and globes, or digital representations.] [Assessment Boundary: Assessment does not
include the dynamics of the Coriolis effect.]

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



6-8 ETS:

MS-ETS1-1.

satellite systems to monitor hurricanes or forest fires) or local (such as building basements in
tornado-prone regions or reservoirs to mitigate droughts).]

Engineering, Technology, and Applications of Science

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.

9-12 Physical Science

HS-PS1-8.

HS-PS2-1.

HS-PS3-5.

HS-PS4-5.

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.]

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. [Clarification Statement: Examples of data could include tables or graphs of position
or velocity as a function of time for objects subject to a net unbalanced force, such as a falling
object, an object rolling down a ramp, or a moving object being pulled by a constant force.]
[Assessment Boundary: Assessment is limited to one-dimensional motion and to macroscopic
objects moving at non-relativistic speeds.]

Develop and use a model of two objects interacting through electric or magnetic fields to
illustrate the forces between objects and the changes in energy of the objects due to the
interaction. [Clarification Statement: Examples of models could include drawings, diagrams, and
texts, such as drawings of what happens when two charges of opposite polarity are near each
other.] [Assessment Boundary: Assessment is limited to systems containing two objects.]

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.* [Clarification Statement: Examples could include solar cells capturing
light and converting it to electricity; medical imaging; and communications technology.] [Assessment
Boundary: Assessments are limited to qualitative information. Assessments do not include band
theory.]

9-12 Life Science

Alignment of standards in this section is negligible

9-12 Earth and Space Science

HS-ESS1-1.

HS-ESS1-2.

Develop a model based on evidence to illustrate the life span of the sun and the role of
nuclear fusion in the sun’s core to release energy in the form of radiation. [Clarification
Statement: Emphasis is on the energy transfer mechanisms that allow energy from nuclear fusion in
the sun’s core to reach Earth. Examples of evidence for the model include observations of the
masses and lifetimes of other stars, as well as the ways that the sun’s radiation varies due to
sudden solar flares (“space weather”), the 11-year sunspot cycle, and non-cyclic variations over
centuries.] [Assessment Boundary: Assessment does not include details of the atomic and sub-
atomic processes involved with the sun’s nuclear fusion.]

Construct an explanation of the Big Bang theory based on astronomical evidence of light
spectra, motion of distant galaxies, and composition of matter in the universe. [Clarification
Statement: Emphasis is on the astronomical evidence of the red shift of light from galaxies as an



HS-ESS1-3.

HS-ESS1-4.

HS-ESS1-6.

HS-ESS2-4.

HS-ESS2-7.

indication that the universe is currently expanding, the cosmic microwave background as the
remnant radiation from the Big Bang, and the observed composition of ordinary matter of the
universe, primarily found in stars and interstellar gases (from the spectra of electromagnetic
radiation from stars), which matches that predicted by the Big Bang theory (3/4 hydrogen and 1/4
helium).]

Communicate scientific ideas about the way stars, over their life cycle, produce

elements. [Clarification Statement: Emphasis is on the way nucleosynthesis, and therefore the
different elements created, varies as a function of the mass of a star and the stage of its lifetime.]
[Assessment Boundary: Details of the many different nucleosynthesis pathways for stars of differing
masses are not assessed.]

Use mathematical or computational representations to predict the motion of orbiting objects
in the solar system.[Clarification Statement: Emphasis is on Newtonian gravitational laws
governing orbital motions, which apply to human-made satellites as well as planets and moons.]
[Assessment Boundary: Mathematical representations for the gravitational attraction of bodies and
Kepler's Laws of orbital motions should not deal with more than two bodies, nor involve calculus.]

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 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.]

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.]

Construct an argument based on evidence about the simultaneous coevolution of Earth’s
systems and life on Earth. [Clarification Statement: Emphasis is on the dynamic causes, effects,
and feedbacks between the biosphere and Earth’s other systems, whereby geoscience factors
control the evolution of life, which in turn continuously alters Earth’s surface. Examples of include
how photosynthetic life altered the atmosphere through the production of oxygen, which in turn
increased weathering rates and allowed for the evolution of animal life; how microbial life on land
increased the formation of soil, which in turn allowed for the evolution of land plants; or how the
evolution of corals created reefs that altered patterns of erosion and deposition along coastlines and
provided habitats for the evolution of new life forms.] [Assessment Boundary: Assessment does not
include a comprehensive understanding of the mechanisms of how the biosphere interacts with all
of Earth’s other systems.]

9-12 ETS: Engineering, Technology, and Applications of Science

HS-ETS1-1.

HS-ETS1-2.

HS-ETS1-3.

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

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

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.



