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

K-5 
 
K-PS2-1. 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.] 

K-PS2-2. 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.] 

K-PS3-1. 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.] 

K-LS1-1. 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.] 

K-ESS2-1. 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.] 

K-ESS2-2. 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 



its food and tree roots can break concrete.] 

K-ESS3-1. 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.] 

K-ESS3-2. 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.] 

1-PS4-2. 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. Illumination could be from an external light source or by an object giving off its own light.]

1-PS4-4. 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.] 

1-LS3-1. Make observations to construct an evidence-based account that young plants and 
animals are like, but not exactly like, their parents.  [Clarification Statement: Examples of 
patterns could include features plants or animals share. Examples of observations could include 
leaves from the same kind of plant are the same shape but can differ in size; and, a particular 
breed of dog looks like its parents but is not exactly the same.] [Assessment Boundary: 
Assessment does not include inheritance or animals that undergo metamorphosis or hybrids.] 

1-ESS1-1. 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.] 

1-ESS1-2. 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.] 

2-PS1-4. Construct an argument with evidence that some changes caused by heating or cooling can 
be reversed and some cannot. [Clarification Statement: Examples of reversible changes could 
include materials such as water and butter at different temperatures. Examples of irreversible 
changes could include cooking an egg, freezing a plant leaf, and heating paper.] 

2-LS2-1. Plan and conduct an investigation to determine if plants need sunlight and water to 
grow. [Assessment Boundary: Assessment is limited to testing one variable at a time.] 

2-LS4-1. 
 
 
 
 
2-ESS1-1. 

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.] 

2-ESS2-3. Obtain information to identify where water is found on Earth and that it can be solid or 
liquid. 

3-PS2-1. 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.] 

3-PS2-2. 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.] 

3-LS1-1. Develop models to describe that organisms have unique and diverse life cycles but all have 
in common birth, growth, reproduction, and death. [Clarification Statement: Changes 
organisms go through during their life form a pattern.] [Assessment Boundary: Assessment of plant 
life cycles is limited to those of flowering plants. Assessment does not include details of human 
reproduction.] 

3-LS2-1. Construct an argument that some animals form groups that help members survive. 

3-LS3-2. Use evidence to support the explanation that traits can be influenced by the 
environment. [Clarification Statement: Examples of the environment affecting a trait could include 
normally tall plants grown with insufficient water are stunted; and, a pet dog that is given too much 
food and little exercise may become overweight.] 

3-LS4-1. Analyze and interpret data from fossils to provide evidence of the organisms and the 
environments in which they lived long ago. [Clarification Statement: Examples of data could 
include type, size, and distributions of fossil organisms. Examples of fossils and environments 
could include marine fossils found on dry land, tropical plant fossils found in Arctic areas, and 
fossils of extinct organisms.] [Assessment Boundary: Assessment does not include identification of 
specific fossils or present plants and animals. Assessment is limited to major fossil types and 
relative ages.] 

3-LS4-2. Use evidence to construct an explanation for how the variations in characteristics among 
individuals of the same species may provide advantages in surviving, finding mates, and 
reproducing. [Clarification Statement: Examples of cause and effect relationships could be plants 
that have larger thorns than other plants may be less likely to be eaten by predators; and, animals 
that have better camouflage coloration than other animals may be more likely to survive and 
therefore more likely to leave offspring.] 

3-LS4-3. 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.] 

3-LS4-4. Make a claim about the merit of a solution to a problem caused when the environment 
changes and the types of plants and animals that live there may change. [Clarification 
Statement: Examples of environmental changes could include changes in land characteristics, 
water distribution, temperature, food, and other organisms.] [Assessment Boundary: Assessment is 
limited to a single environmental change. Assessment does not include the greenhouse effect or 
climate change.] 

3-ESS2-2. Obtain and combine information to describe climates in different regions of the world. 

4-PS3-2. Make observations to provide evidence that energy can be transferred from place to place 
by sound, light, heat, and electric currents. [Assessment Boundary: Assessment does not 
include quantitative measurements of energy.] 

4-LS1-1. Construct an argument that plants and animals have internal and external structures 
that function to support survival, growth, behavior, and reproduction. [Clarification 



Statement: Examples of structures could include thorns, stems, roots, colored petals, heart, 
stomach, lung, brain, and skin.] [Assessment Boundary: Assessment is limited to macroscopic 
structures within plant and animal systems.] 

5-PS2-1. 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.] 

5-PS3-1. 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-LS1-1. Support an argument that plants get the materials they need for growth chiefly from air and 
water. [Clarification Statement: Emphasis is on the idea that plant matter comes mostly from air 
and water, not from the soil.] 

5-ESS1-1. 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).] 

5-ESS1-2. 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.] 

5-ESS2-1. 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.] 

5-ESS2-2. Describe and graph the amounts and percentages of water and fresh water in various 
reservoirs to provide evidence about the distribution of water on Earth. [Assessment 
Boundary: Assessment is limited to oceans, lakes, rivers, glaciers, ground water, and polar ice 
caps, and does not include the atmosphere.] 

6-8 Physical Sciences 
 
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. [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.] 

MS-PS2-4. Construct and present arguments using evidence to support the claim that gravitational 
interactions are attractive and depend on the masses of interacting objects. [Clarification 
Statement: Examples of evidence for arguments could include data generated from simulations 
or digital tools; and charts displaying mass, strength of interaction, distance from the Sun, and 
orbital periods of objects within the solar system.] [Assessment Boundary: Assessment does not 
include Newton’s Law of Gravitation or Kepler’s Laws.] 

MS-PS2-5. 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.] 

MS-PS3-3. Apply scientific principles to design, construct, and test a device that either minimizes or 
maximizes thermal energy transfer.* [Clarification Statement: Examples of devices could 
include an insulated box, a solar cooker, and a Styrofoam cup.] [Assessment Boundary: 
Assessment does not include calculating the total amount of thermal energy transferred.] 

MS-PS3-4. Plan an investigation to determine the relationships among the energy transferred, the 
type of matter, the mass, and the change in the average kinetic energy of the particles as 
measured by the temperature of the sample. [Clarification Statement: Examples of 
experiments could include comparing final water temperatures after different masses of ice 
melted in the same volume of water with the same initial temperature, the temperature change of 
samples of different materials with the same mass as they cool or heat in the environment, or the 
same material with different masses when a specific amount of energy is added.] [Assessment 
Boundary: Assessment does not include calculating the total amount of thermal energy 
transferred.] 

6-8 Life Sciences 
 
MS-LS1-1. Conduct an investigation to provide evidence that living things are made of cells; either one 

cell or many different numbers and types of cells. [Clarification Statement: Emphasis is on 
developing evidence that living things are made of cells, distinguishing between living and non-living 
things, and understanding that living things may be made of one cell or many and varied cells.] 

MS-LS1-2. Develop and use a model to describe the function of a cell as a whole and ways parts of 
cells contribute to the function. [Clarification Statement: Emphasis is on the cell functioning as a 
whole system and the primary role of identified parts of the cell, specifically the nucleus, 
chloroplasts, mitochondria, cell membrane, and cell wall.] [Assessment Boundary: Assessment of 
organelle structure/function relationships is limited to the cell wall and cell membrane. Assessment 
of the function of the other organelles is limited to their relationship to the whole cell. Assessment 
does not include the biochemical function of cells or cell parts.] 

MS-LS1-3. Use argument supported by evidence for how the body is a system of interacting 
subsystems composed of groups of cells. [Clarification Statement: Emphasis is on the 
conceptual understanding that cells form tissues and tissues form organs specialized for particular 
body functions. Examples could include the interaction of subsystems within a system and the 
normal functioning of those systems.] [Assessment Boundary: Assessment does not include the 
mechanism of one body system independent of others. Assessment is limited to the circulatory, 
excretory, digestive, respiratory, muscular, and nervous systems.] 

MS-LS1-4. Use argument based on empirical evidence and scientific reasoning to support an 
explanation for how characteristic animal behaviors and specialized plant structures affect 
the probability of successful reproduction of animals and plants respectively. [Clarification 
Statement: Examples of behaviors that affect the probability of animal reproduction could include 
nest building to protect young from cold, herding of animals to protect young from predators, and 
vocalization of animals and colorful plumage to attract mates for breeding. Examples of animal 
behaviors that affect the probability of plant reproduction could include transferring pollen or seeds, 
and creating conditions for seed germination and growth. Examples of plant structures could include 
bright flowers attracting butterflies that transfer pollen, flower nectar and odors that attract insects 
that transfer pollen, and hard shells on nuts that squirrels bury.] 

MS-LS1-5. Construct a scientific explanation based on evidence for how environmental and genetic 
factors influence the growth of organisms. [Clarification Statement: Examples of local 
environmental conditions could include availability of food, light, space, and water. Examples of 
genetic factors could include large breed cattle and species of grass affecting growth of organisms. 
Examples of evidence could include drought decreasing plant growth, fertilizer increasing plant 
growth, different varieties of plant seeds growing at different rates in different conditions, and fish 



growing larger in large ponds than they do in small ponds.] [Assessment Boundary: Assessment 
does not include genetic mechanisms, gene regulation, or biochemical processes.] 

MS-LS1-6. Construct a scientific explanation based on evidence for the role of photosynthesis in the 
cycling of matter and flow of energy into and out of organisms. [Clarification Statement: 
Emphasis is on tracing movement of matter and flow of energy.] [Assessment Boundary: 
Assessment does not include the biochemical mechanisms of photosynthesis.] 

MS-LS2-4. Construct an argument supported by empirical evidence that changes to physical or 
biological components of an ecosystem affect populations. [Clarification Statement: Emphasis 
is on recognizing patterns in data and making warranted inferences about changes in populations, 
and on evaluating empirical evidence supporting arguments about changes to ecosystems.] 

6-8 Earth and Space Science 
 
MS-ESS1-1. 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.] 

MS-ESS1-2. 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.] 

MS-ESS1-3. 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.] 

MS-ESS2-2. 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.] 

MS-ESS2-4. Develop a model to describe the cycling of water through Earth's systems driven by 
energy from the sun and the force of gravity. [Clarification Statement: Emphasis is on the 
ways water changes its state as it moves through the multiple pathways of the hydrologic cycle. 
Examples of models can be conceptual or physical.] [Assessment Boundary: A quantitative 
understanding of the latent heats of vaporization and fusion is not assessed.] 

MS-ESS2-5. Collect data to provide evidence for how the motions and complex interactions of air 
masses results in changes in weather conditions. [Clarification Statement: Emphasis is on 
how air masses flow from regions of high pressure to low pressure, causing weather (defined by 
temperature, pressure, humidity, precipitation, and wind) at a fixed location to change over time, 
and how sudden changes in weather can result when different air masses collide. Emphasis is 
on how weather can be predicted within probabilistic ranges. Examples of data can be provided 
to students (such as weather maps, diagrams, and visualizations) or obtained through 



laboratory experiments (such as with condensation).] [Assessment Boundary: Assessment does 
not include recalling the names of cloud types or weather symbols used on weather maps or the 
reported diagrams from weather stations.] 

MS-ESS2-6. 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.] 

MS-ESS3-1. Construct a scientific explanation based on evidence for how the uneven distributions of 
Earth's mineral, energy, and groundwater resources are the result of past and current 
geoscience processes. [Clarification Statement: Emphasis is on how these resources are 
limited and typically non-renewable, and how their distributions are significantly changing as a 
result of removal by humans. Examples of uneven distributions of resources as a result of past 
processes include but are not limited to petroleum (locations of the burial of organic marine 
sediments and subsequent geologic traps), metal ores (locations of past volcanic and 
hydrothermal activity associated with subduction zones), and soil (locations of active weathering 
and/or deposition of rock).] 

6-8 ETS: Engineering, Technology, and Applications of Science 
 
MS-ETS1-2. Evaluate competing design solutions using a systematic process to determine how well 

they meet the criteria and constraints of the problem. 

9-12 Physical Science 
 
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. [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.] 

HS-PS2-4. Use mathematical representations of Newton’s Law of Gravitation and Coulomb’s Law to 
describe and predict the gravitational and electrostatic forces between objects. [Clarification 
Statement: Emphasis is on both quantitative and conceptual descriptions of gravitational and 
electric fields.] [Assessment Boundary: Assessment is limited to systems with two objects.] 

HS-PS3-4. Plan and conduct an investigation to provide evidence that the transfer of thermal energy 
when two components of different temperature are combined within a closed system results 
in a more uniform energy distribution among the components in the system (second law of 
thermodynamics). [Clarification Statement: Emphasis is on analyzing data from student 
investigations and using mathematical thinking to describe the energy changes both quantitatively 
and conceptually. Examples of investigations could include mixing liquids at different initial 
temperatures or adding objects at different temperatures to water.] [Assessment Boundary: 
Assessment is limited to investigations based on materials and tools provided to students.] 

HS-PS4-2. Evaluate questions about the advantages of using a digital transmission and storage of 
information. [Clarification Statement: Examples of advantages could include that digital information 
is stable because it can be stored reliably in computer memory, transferred easily, and copied and 
shared rapidly. Disadvantages could include issues of easy deletion, security, and theft.] 

 



9-12 Life Science 
 
HS-LS1-5. 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-LS1-6. 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-LS2-3. 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-LS2-5. Develop a model to illustrate the role of photosynthesis and cellular respiration in the 
cycling of carbon among the biosphere, atmosphere, hydrosphere, and 
geosphere. [Clarification Statement: Examples of models could include simulations and 
mathematical models.] [Assessment Boundary: Assessment does not include the specific chemical 
steps of photosynthesis and respiration.] 

HS-LS2-6. Evaluate the claims, evidence, and reasoning that the complex interactions in ecosystems 
maintain relatively consistent numbers and types of organisms in stable conditions, but 
changing conditions may result in a new ecosystem. [Clarification Statement: Examples 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.] 

HS-LS4-2. Construct an explanation based on evidence that the process of evolution primarily results 
from four factors: (1) the potential for a species to increase in number, (2) the heritable 
genetic variation of individuals in a species due to mutation and sexual reproduction, (3) 
competition for limited resources, and (4) the proliferation of those organisms that are 
better able to survive and reproduce in the environment. [Clarification Statement: Emphasis is 
on using evidence to explain the influence each of the four factors has on number of organisms, 
behaviors, morphology, or physiology in terms of ability to compete for limited resources and 
subsequent survival of individuals and adaptation of species. Examples of evidence could include 
mathematical models such as simple distribution graphs and proportional reasoning.] [Assessment 
Boundary: Assessment does not include other mechanisms of evolution, such as genetic drift, 
gene flow through migration, and co-evolution.] 

HS-LS4-5. Evaluate the evidence supporting claims that changes in environmental conditions may 
result in: (1) increases in the number of individuals of some species, (2) the emergence of 
new species over time, and (3) the extinction of other species. [Clarification Statement: 
Emphasis is on determining cause and effect relationships for how changes to the environment 
such as deforestation, fishing, application of fertilizers, drought, flood, and the rate of change of 
the environment affect distribution or disappearance of traits in species.] 

9-12 Earth and Space Science 
 
HS-ESS1-1. 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.] 

HS-ESS1-3. 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.] 

HS-ESS1-4. 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.] 

HS-ESS2-4. 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-ESS2-5. 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 frost 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).] 

HS-ESS2-7. 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. Analyze a major global challenge to specify qualitative and quantitative criteria and 

constraints for solutions that account for societal needs and wants. 

 


