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Purpose and Use

The Earth and Space Science (ESS) disciplinary core ideas and instructional focus statements describe how students’
understanding of earth and space phenomena develops across grade bands. These progressions outline how concepts build
over time, from early observational experiences to more formal, model-based explanations, and identify key conceptual shifts
without prescribing instruction, pedagogy, or assessment.

Educators and leaders may use these progressions to support curriculum design, instructional planning, professional
learning, and alignment across courses and grade levels. Classroom teachers can use this document to clarify the intended
depth and breadth of content learning at their grade level. The instructional focus statements describe conceptual targets and
are intended to help teachers confirm grade-level emphasis, identify content intentionally deferred to later grades, and avoid
over-teaching beyond course expectations.

Instructional focus statements organized by full grades or courses can be found in Appendix A of the Performance Targets on
the Science Instructional Resources webpage.

Reading this Resource

This resource uses a consistent structure for the progressions:

Grade, .. .
Course, or Disciplinary Core ldea State.men.t with 2021 Disciplinary Core Idea-Aligned Instructional Focus
Performance Expectation Linked
Content
The grade,
cou:se,t(?r The Instructional Focus statements are presented in this section.
contentis The Disciplinary Core Idea statements fromthe  They include statements appropriate for the grade, course, or
represented . . o . w
. Performance Expectation (PE) cards are content, not required activities. They also include “Knowledge
here. This also . . . . . : » ;
h links t replicated in this section. There are hyperlinks to Extended Beyond Course Expectations” as a guardrail for depth
ypetrr:n sto the appropriate card to view the entire PE. and breadth of the content. The extended knowledge statements
© represent a reasonable extension option for students in that grade,
Performance
course, or content.
Target.
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https://ed.sc.gov/instruction/standards/science/instructional-resources/

Conceptual Vertical Articulation of Earth and Space Science Overview

Earth and Space Science K 1 2 3 4 5 6 7 8 ESS
ESS1 - Earth’s Place in the Universe
ESS1.A The Universe and Its Stars ° ° ° °
ESS1.B Earth and the Solar System ° ° ° °
ESS1.C The History of Planet Earth ° ° ° °
ESS2 - Earth’s Systems
ESS2.A Earth Materials and Systems ° e o o °
ESS2.B Plate Tectonics and Large Scale System Interactions ° ° ° °
ESS2.C The Role of Water in Earth’s Surface Processes ° o o °
ESS2.D Weather and Climate ° ° ° °
ESS2.E Biogeology ° ° ° °
ESS3 - Earth and Human Activity
ESS3.D Natural Resources ° ° ° °
ESS3.B Natural Hazards ° o o ° °
ESS3.C Human Impacts on Earth Systems ° ° ° ° °
ESS3.D Global Climate Change ° °
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ESS1 - Earth’s Place in the Universe

ESS1 addresses how observations of the sky and Earth provide evidence for understanding the structure, history, and
evolution of the universe, the solar system, and our planet. Across the grade bands, students start by observing patterns in
the Sun, Moon, stars, and changes to Earth’s surface. Students then explain how these patterns are caused by Earth-space
relationships and to use evidence to interpret Earth’s past and place within larger systems. The ESS1 progression emphasizes
how patterns can be explained through models of motion and interaction, how evidence from rock layers, fossils, and
astronomical observations reveals changes over time, and how these understandings are used to describe the formation,
structure, and evolution of Earth and the broader universe across vast spatial and temporal scales.

ESS1.A The Universe and Its Stars

Students begin by observing patterns in the apparent motion of the Sun, Moon, and stars and describing how these patterns
repeat and can be used to make predictions. In upper elementary grades, students explain that the Sun is a star and that
differences in the apparent brightness and size of stars are due to their relative distances from Earth. In middle school,
students use models to explain observed patterns in the motion of celestial objects and describe how Earth is part of a solar
system within the Milky Way galaxy, which is one of many galaxies in the universe. In high school, students explain how nuclear
fusion within stars releases energy and produces elements, how stars form and evolve over time, and how observations such
as light spectra and the expansion of the universe provide evidence for the origin, structure, and history of the universe.

Vertical Articulation of Earth and Space Science Page 5
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Progression of ESS1.A

Grade or Disciplinary Core ldea State.men.t with 2021 Disciplinary Core Idea-Aligned Instructional Focus
Content Performance Expectation Linked
e Compare which objects are visible in the sky during the day versus
at night.
e Describe observable patterns in the apparent motion of the Sun,
) Moon, and stars across the day and night.
First Grade Patteljns of the motion of the sun, moor.1, and e Use observed patterns in the positions of the Sun and Moon to
starg in the sky can be observed, described, and predict future appearances in the sky.
predicted. (1-ESS1-1) )
Knowledge Extended Beyond Course Expectations
e Recognize that patterns in the positions of the Sun and Moon are
consistent over time.
e Understand that stars are visible at night and not visible during the day.
e Identify the Sun as a star observed from Earth.
e Compare the apparent brightness and apparent size of the Sun and
other stars as observed from Earth.
Fifth Grade The sun is a star that appears larger and brighter e Explain that differences in how stars appear are due to their relative

than other stars because itis closer. Stars range
greatly in their distance from Earth. (5-ESS1-1)

distances from Earth.

Knowledge Extended Beyond Course Expectations

Recognize that stars vary greatly in their distances from Earth.
Distinguish between a star’s apparent brightness or size and its
actual size.

Eighth Grade

Patterns of the apparent motion of the sun, the
moon, and stars in the sky can be observed,
described, predicted, and explained with
models. (8-ESS1-1)

Earth and its solar system are part of the Milky
Way galaxy, which is one of many galaxies in the
universe. (8-ESS1-2)

Demonstrate patterns in the apparent motion of the Sun, Moon, and
stars as observed from Earth using a model.

Identify Earth as part of a solar system within the Milky Way galaxy.
Explain that the Milky Way is one of many galaxies in the universe.

Knowledge Extended Beyond Course Expectations

Recognize that apparent motion describes how celestial objects
appear to move from Earth’s perspective.

Compare Earth, the solar system, and the Milky Way galaxy in terms
of relative structure and scale.
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https://ed.sc.gov/instruction/standards/science/instructional-resources/first-grade-performance-targets-for-the-south-carolina-college-and-career-ready-science-standards-2021/
https://ed.sc.gov/instruction/standards-learning/science/standards/south-carolina-college-and-career-ready-science-standards-2021-approved/#page=34
https://ed.sc.gov/instruction/standards/science/instructional-resources/fifth-grade-perfromance-targets-for-the-south-carolina-college-and-career-ready-science-standards-2021/
https://ed.sc.gov/instruction/standards-learning/science/standards/south-carolina-college-and-career-ready-science-standards-2021-approved/#page=96
https://ed.sc.gov/instruction/standards/science/instructional-resources/eighth-grade-performance-targets-for-the-south-carolina-college-and-career-ready-science-standards-2021/
https://ed.sc.gov/instruction/standards-learning/science/standards/south-carolina-college-and-career-ready-science-standards-2021-approved/#page=167
https://ed.sc.gov/instruction/standards-learning/science/standards/south-carolina-college-and-career-ready-science-standards-2021-approved/#page=168

Grade or
Content

Disciplinary Core Idea Statement with 2021
Performance Expectation Linked

Disciplinary Core Idea-Aligned Instructional Focus

Space Science

. Nuclear fusion within stars releases electromagnetic
energy (seen as starlight). Stars go through a sequence of
developmental stages over their lifespans--they are
formed; evolve in size, mass, and brightness; and
eventually burn out. The Sun is a medium sized star that is
about halfway through its predicted life span of
approximately 10 billion years. The sun is just one of more
than 200 billion stars in the Milky Way galaxy, and the Milky
Way is just one of hundreds of billions of galaxies in the
universe. (E-ESS1-1)

. The Big Bang theory is supported by observations of distant
galaxies receding from our own, of the measured
composition of stars and non-stellar gases, and of the maps
of spectra of the primordial radiation (cosmic microwave
background) that still fills the universe. (E-ESS1-2)

. Other than the hydrogen and helium formed at the time of
the Big Bang, nuclear fusion within stars produces all
atomic nuclei lighter than and including iron, and the
process releases electromagnetic energy. Stars’ radiation
of visible light and other forms of energy can be measured
and studied to develop explanations about the formation,
age, and composition of the universe. The study of stars’
light spectra and brightness is used to identify
compositional elements of stars, their movements, and
their distances from Earth. (E-ESS1-2)

e  The study of stars’ light spectra and brightness is used to
identify compositional elements of stars. Stars go through a
sequence of developmental stages--they are formed; evolve
in size, mass, and brightness; and eventually burn out. Other
than the hydrogen and helium formed at the time of the Big
Bang, nuclear fusion within stars produces all atomic nuclei
lighter than and including iron. Heavier elements are
produced when certain massive stars achieve a supernova
stage and explode. Material from earlier stars that explode
as supernovas is recycled to form younger stars and their
planetary systems. (E-ESS1-3)

Earth and

Describe how nuclear fusion within stars releases electromagnetic
energy that is observed as starlight.

Describe the general stages of stellar lifecycles from formation
through burnout.

Identify multiple lines of astronomical evidence that support the Big
Bang theory.

Relate the formation of elements to processes occurring in stars
and during the early history of the universe.

Recognize that starlight and light spectra provide indirect evidence
of processes occurring within stars and across the universe.
Distinguish between elements formed during the early universe and
those formed later through stellar processes.

Knowledge Extended Beyond Course Expectations

Recognize that black holes are dense regions formed by the
collapse of massive stars, where gravity is strong enough to affect
nearby matter and light.
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https://ed.sc.gov/instruction/standards/science/instructional-resources/earth-and-space-science-performance-targets-for-the-south-carolina-college-and-career-ready-science-standards-2021/
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ESS1.B Earth and the Solar System

Students begin by observing patterns in the seasonal changes of daylight and describing how these repeating patterns can be
used to make predictions. In upper elementary grades, students explain how the rotation of Earth and the orbits of Earth and
the Moon produce observable patterns such as day and night, changes in shadows, and seasonal variations in the sky, and
use these relationships to distinguish among different cycles and explain how relative motion in the Earth-Sun—Moon system
accounts for observed patterns. In middle school, students use models to explain how the relative positions and motions of
Earth, the Moon, and the Sun result in phenomena such as seasons, tides, and eclipses, and describe how the solar system is
structured and held together by gravitational interactions. In high school, students apply models of orbital motion, including
Kepler’s laws, to explain how gravitational interactions govern and can alter planetary orbits, and use this understanding to
describe the formation, stability, and long-term evolution of the solar system and its influence on Earth’s climate over
geologic time.

Progression of ESS1.B
(C;roa:t::: DISc'r;g:;?n?aonr:;%ii::?;:i?::itnv;’(gz 2021 Disciplinary Core Idea-Aligned Instructional Focus
e Describe changes in the amount of daylight observed at different
times of the year.
e Compare days with longer amounts of daylight to days with shorter
) amounts of daylight.
First Grade e Seasonal patterns of sunrise and sunset can be

e Use observations across the year to relate daylight patterns to time

observed, described, and predicted. (1-ESS1-2) of year

Knowledge Extended Beyond Course Expectations
e Recognize that different locations on Earth will experience different
patterns of daylight.

Vertical Articulation of Earth and Space Science Page 8
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https://ed.sc.gov/instruction/standards/science/instructional-resources/first-grade-performance-targets-for-the-south-carolina-college-and-career-ready-science-standards-2021/
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Grade or

Disciplinary Core Idea Statement with 2021

Disciplinary Core Idea-Aligned Instructional Focus

Content Performance Expectation Linked
e Explain patterns of day and night as a result of Earth’s rotation
relative to the Sun.
e Explain how the position of the Sun in the sky changes throughout
the day due to Earth’s rotation.
The orbits of Earth around the sun and of the e Analyze daily changes in the length and direction of shadows based
moon around Earth, together with the rotation of on the position of the Sun in the sky.
) Earth about an axis between its North angl South e Explain how the positions of Earth, the Moon, and the Sun change
Fifth Grade poles, cause observable patterns. These include

day and night; daily changes in the length and
direction of shadows; and different positions of
the sun, moon, and stars at different times of the
day, month, and year. (5-ESS1-2)

over time due to their motions in space.
Compare seasonal patterns in the visibility of stars based on Earth’s
position in its orbit around the Sun.

Knowledge Extended Beyond Course Expectations

Recognize that different locations on Earth experience different
patterns of day and night due to Earth’s shape and rotation.
Recognize that different locations on Earth experience different
seasonal patterns of star visibility due to Earth’s position in its orbit.

Eighth Grade

This model of the solar system can explain tides
(including spring and neap), eclipses of the sun
and the moon. Earth’s spin axis is fixed in
direction over the short-term but tilted relative to
its orbit around the sun. The seasons are a result
of that tilt and are caused by the differential
intensity of sunlight on different areas of Earth
across the year. (8-ESS1-1)

The solar system consists of the sun, planets,
their moons, and other celestial objects that are
held in orbit around the sun by its gravitational
pull on them. (8-ESS1-2) (8-ESS1-3)

The solar system appears to have formed from a
disk of dust and gas, drawn together by gravity.
(8-ESS1-2)

Identify the major components of the solar system (Earth, Sun,
Moon, etc.).

Explain how the relative positions of Earth, the Moon, and the Sun
result in tides, seasons, moon phases, and eclipses.

Relate Earth’s axial tilt and orbit to seasonal patterns in
different hemispheres.

Describe how the solar system is understood to have formed from a
disk of gas and dust.

Explain that gravity acts as the interaction that holds objects in the
solar system in orbit.

Knowledge Extended Beyond Course Expectations

Recognize that explanations of Earth—-Sun—-Moon interactions rely
on relative positions rather than actual scale or distance.
Understand that gravity explains orbital motion conceptually
without determining force values.
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https://ed.sc.gov/instruction/standards/science/instructional-resources/fifth-grade-perfromance-targets-for-the-south-carolina-college-and-career-ready-science-standards-2021/
https://ed.sc.gov/instruction/standards-learning/science/standards/south-carolina-college-and-career-ready-science-standards-2021-approved/#page=97
https://ed.sc.gov/instruction/standards/science/instructional-resources/eighth-grade-performance-targets-for-the-south-carolina-college-and-career-ready-science-standards-2021/
https://ed.sc.gov/instruction/standards-learning/science/standards/south-carolina-college-and-career-ready-science-standards-2021-approved/#page=167
https://ed.sc.gov/instruction/standards-learning/science/standards/south-carolina-college-and-career-ready-science-standards-2021-approved/#page=168
https://ed.sc.gov/instruction/standards-learning/science/standards/south-carolina-college-and-career-ready-science-standards-2021-approved/#page=169
https://ed.sc.gov/instruction/standards-learning/science/standards/south-carolina-college-and-career-ready-science-standards-2021-approved/#page=168

Grade or Disciplinary Core ldea State.men.t with 2021 Disciplinary Core Idea-Aligned Instructional Focus
Content Performance Expectation Linked
Kepler’s laws describe common features of the Describe the solar system as a collection of objects of varying sizes
motions of orbiting objects, including their and conditions, including the Sun, planets, and smaller bodies.
elliptical paths around the sun. Orbits may Explain that the solar system formed when gravity caused a disk of
change due to the gravitational effects from, or gas and dust to collapse and come together to form the Sun,
collisions with, other objects in the solar system. planets, and other celestial bodies.
(E-ESS1-4) Describe orbital motion in the solar system using Kepler’s laws,
The Solar System consists of the Sun and a including elliptical paths around the Sun.
collection of objects of varying sizes and Explain how gravitational interactions and collisions can influence
Earth and conditions. This system appears to have formed and alter orbits over time.

Space Science

from a disk of dust and gas, drawn together by
gravity approximately 4.6 billion years ago.
(E-ESS1-6)

Cyclical changes in the shape of Earth’s orbit
around the sun, together with changes in the
orientation of the planet’s axis of rotation, both
occurring over tens to hundreds of thousands of
years, have altered the intensity and distribution
of sunlight falling on Earth. These phenomena
cause cycles of ice ages and other gradual
climate changes. (secondary) (E-ESS2-4)

Describe how long-term changes in Earth’s orbital shape and
axial orientation alter the intensity and distribution of sunlight
reaching Earth.

Relate these long-term orbital and rotational variations to cycles of
ice ages and gradual long-term changes in climate patterns over
geologic time (not human time scales).

Knowledge Extended Beyond Course Expectations

Recognize that Kepler’s laws describe regular patterns observed
across many orbiting systems, not only Earth’s.

Identify that the formation of planetary systems from disks of gas
and dust appears to be common in the universe.
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ESS1.C The History of Planet Earth

Students begin by recognizing that some changes to Earth occur quickly while others happen slowly over long periods of time.
In upper elementary grades, students identify rock layers and fossils as records of past events, use their positions and
patterns to determine the relative order of changes over time, and compare evidence across locations to explain how Earth’s
environments and life have changed. In middle school, students use the geologic time scale to organize Earth’s history and
interpret evidence of major events, distinguishing relative timing and recognizing the immense scale of geologic time. In high
school, students explain how multiple lines of evidence, including radiometric dating and comparisons with extraterrestrial
materials, are used to determine absolute ages and describe the evolution of Earth systems, recognizing that ongoing
processes such as plate tectonics continually reshape and recycle Earth’s surface over billions of years.

Progression of ESS1.C

Grade or
Content

Disciplinary Core Idea Statement with 2021
Performance Expectation Linked

Disciplinary Core Idea-Aligned Instructional Focus

Second Grade

Some events happen very quickly; others occur
very slowly, over a time period much longer than
one can observe. (2-ESS1-1)

Describe that some Earth events occur very quickly, while others
occur slowly over long periods of time.

Compare Earth events that can be observed directly to events that
occur too slowly to observe within a human lifetime.

Knowledge Extended Beyond Course Expectations

Recognize that slow Earth changes may not be noticeable from day to
day but can result in significant changes over long periods of time.

Fourth Grade

Local, regional, and global patterns of rock
formations reveal changes over time due to
Earth forces, such as earthquakes. The
presence and location of certain fossil types
indicate the order in which rock layers were
formed. (4-ESS1-1)

Identify patterns in rock layers that provide evidence Earth
landscapes have changed over time.

Compare rock layers in different locations to identify similarities
and differences in layering patterns.

Relate the position of fossils within rock layers to the relative order
in which layers were formed.

Use fossil placement and rock layering patterns to explain whether
rock layers are older or younger relative to one another.

Knowledge Extended Beyond Course Expectations

None identified
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https://ed.sc.gov/instruction/standards/science/instructional-resources/second-grade-performance-targets-for-the-south-carolina-college-and-career-ready-science-standards-2021/
https://ed.sc.gov/instruction/standards-learning/science/standards/south-carolina-college-and-career-ready-science-standards-2021-approved/#page=45
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Grade or Disciplinary Core Idea Statement with 2021

Content Performance Expectation Linked Disciplinary Core Idea-Aligned Instructional Focus

e Describe the geologic time scale as a tool for organizing Earth’s
history based on patterns in rock strata and the fossil record.
e Distinguish between relative dating of geologic events and absolute
measures of time, without determining numerical ages.
* The geologic time scale interpreted from rock e Relate differences in rock strata to the sequence in which major
strata provides a way to organize Earth’s history. geologic events occurred.
Analyses of rock strata and the fossil record e Interpret patternsin rock layers and fossils as evidence of

provide or.1ly rglatl\{e dates, no.t an absolute significant events and changes in Earth’s history.
scale. Major historical events include the

Sixth Grade ) ; . . e Describe how fossil patterns in rock strata show sequences of
:ﬁ:an;adtelzz?a?c:onr:c;l:llﬂc'jtz;:i:llﬁil:: s:sa(?;iz[]al:a:::; organism appearance and extinction without explaining biological
organisms, volcanic eruptions, periods of mechanisms.
massive glaciation, and development of Knowledge Extended Beyond Course Expectations
watersheds and rivers through glaciation and e Identify that different rock records preserve different portions of
water erosion. (6-ESS1-4) Earth’s history depending on local conditions.

e Distinguish between short-term surface changes and long-term
geologic changes recorded in rock layers.
e Recognize that Earth’s history is divided into time intervals to
support comparison of events across time and location.
Vertical Articulation of Earth and Space Science Page 12
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Grade or Disciplinary Core Idea Statement with 2021
Content Performance Expectation Linked

Disciplinary Core Idea-Aligned Instructional Focus

Space Science

e Continental rocks, which can be older than 4
billion years, are generally much older than the
rocks of the ocean floor, which are less than 200
million years old. Tectonic processes continually
generate new ocean seafloor at ridges and
destroy old seafloor at trenches. (E-ESS1-5)

e Radioactive decay lifetimes and isotopic content
in rocks provide a way of dating rock formations
and thereby fixing the scale of geological time.
Although active geologic processes, such as
plate tectonics and erosion, have destroyed or
altered most of the very early rock record on
Earth, other objects in the Solar System, such as
lunar rocks, asteroids, and meteorites, have
changed little over billions of years. Studying
these objects can provide information about
Earth’s formation and early history. Study of other
planets and their moons, many of which exhibit
features such as volcanism and meteor [sic]
impacts similar to those found on Earth, also help
illuminate aspects of Earth’s history and
changes. (E-ESS1-6)

Earth and

Relate the younger age of oceanic crust compared to continental
crust as evidence of seafloor creation and destruction.

Explain how ongoing geologic processes limit the preservation of
Earth’s earliest rock record.

Apply principles of relative dating to determine the order of geologic
events and the relative ages of rock layers.

Relate radioactive decay and isotopic composition in rocks to the
establishment of an absolute geologic time scale.

Compare Earth’s rock record with rock and material records from
other celestial objects to infer Earth’s early history.

Describe how surface features observed on other planets and
moons provide context for interpreting the sequence of events in
Earth’s geologic history.

Knowledge Extended Beyond Course Expectations

Recognize that interactions within Earth systems can produce
feedback loops, where processes either reinforce change
(constructive/positive feedback) or counteract change
(destructive/negative feedback) over time.
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ESS2 - Earth Systems

ESS2 addresses how Earth’s materials, processes, and systems interact to shape the planet’s surface and regulate
conditions over time. Across the grade bands, students move from observing how wind, water, and living things change land
and recognizing patterns in weather and surface features to explaining how these patterns result from interactions among
Earth’s systems and the movement of matter and transfer of energy. The ESS2 progression emphasizes how Earth operates as
a dynamic system in which energy from the Sun and Earth’s interior drives processes such as plate movement, water cycling,
and atmospheric circulation, how these processes produce observable patterns and long-term changes, and how
interactions and feedbacks among Earth’s systems, including the biosphere, shape the structure, behavior, and evolution of
Earth across a wide range of spatial and temporal scales.

ESS2.A Earth Materials and Systems

Students begin by observing that wind and water can change the shape of the land and describing how these changes occur
over time. In upper elementary grades, students explain how processes such as weathering and erosion break down and
move Earth materials at different rates, describe Earth as a system of interacting components including the geosphere,
hydrosphere, atmosphere, and biosphere, and explain how interactions among these systems shape surface processes and
influence living systems. In middle school, students explain how Earth processes are driven by energy from the Sun and
Earth’s interior and by the cycling of matter within and among Earth’s systems across a range of spatial and temporal scales.
In high school, students apply models of Earth systems to explain and predict how energy flow, matter cycling, and feedbacks
among interacting systems drive processes such as plate tectonics and mantle convection, shape Earth’s internal structure,
and produce dynamic changes over time, recognizing that the complexity of these interactions limits precise prediction.

Vertical Articulation of Earth and Space Science Page 14

July 13, 2026



Progression of ESS2.A

Grade or Disciplinary Core ldea State.men.t with 2021 Disciplinary Core Idea-Aligned Instructional Focus
Content Performance Expectation Linked
e Describe how wind and water can change the shape of land.
e Compare different ways land changes caused by wind or water can
be slowed or prevented.
Second Grade e Wind and water can change the shape of the e Explain how some actions reduce changes to land caused by wind
land. (2-ESS2-1) or water more effectively than others.
Knowledge Extended Beyond Course Expectations
e Understand that land shapes can continue to change even when
changes are not observed from day to day.
e Recognize that weathering breaks Earth materials into smaller
pieces, while erosion moves those materials from place to place.
e Describe observable effects of weathering on rocks, soils, and
sediments caused by water, ice, wind, or vegetation.
e Rainfall helps to shape the land and affects the e Describe observable effects of erosion by water, ice, or wind on
Fourth Grade types of living things found in a region. Water, Earth’s surface materials.. ' ' '
ice, wind, living organisms, and gravity break e Compare land features to identify evidence of different agents of
rocks, soils, and sediments into smaller weathering or erosion.
particles and move them around. (4-ESS2-1) e Compare examples to determine where weathering or erosion has

occurred more quickly or more slowly.

Knowledge Extended Beyond Course Expectations
e Identify that rates of weathering and erosion can vary depending on
the process involved.
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Grade or

Disciplinary Core Idea Statement with 2021

Disciplinary Core Idea-Aligned Instructional Focus

Content Performance Expectation Linked
e Identify Earth’s major systems as the geosphere, hydrosphere,
atmosphere, and biosphere.
Earth’s major systems are the geosphere (solid e Describe examples of interactions among Earth’s systems.
and molten rock, soil, and sediments), the e Relate interactions among Earth’s systems to changes in
hydrosphere (water and ice), the atmosphere landforms, movement of water, and living things.
(air), and the biosphere (l'Y'ng th'”,gs’ mclludlng e Describe how interactions between the ocean, atmosphere, and
Fifth Grade humans). These systems interact in multlple land influence weather patterns and surface conditions.
ways to affect Earth’s surface materials and .
processes. The ocean supports a variety of Knowledge Extended Beyond Course Expectations
ecosystems and organisms, shapes landforms, e Recognize that interactions among Earth’s systems can affect areas
and influences climate. Winds and clouds in the beyond a single location.
atmosphere interact with the landforms to e Describe that changes in one Earth system can lead to changes in
determine patterns of weather. (5-ESS2-1) other systems over time.
e Recognize that humans are part of the biosphere and interact with
other Earth systems.
e Explain Earth processes by relating energy flow and matter cycling
within and among Earth’s systems.
e Identify Earth’s interior and the Sun as the primary sources of
All Earth processes are the result of energy energy driving Earth system processes.
flowing and matter cyclingwithin an_d amongthe e Explain how matter cycles through Earth’s systems using the rock
planet’s syste’ms. Th's er?ergy is derived from the cycle as an example of how materials change form over time.
sun and Earth’s hot interior. The energy that' e Relate energy flow to processes such as melting, weathering,
flows anq matter that gycles p,roduce c;hemmal erosion, compaction, and metamorphism that drive changes in
Sixth Grade and physical changes in Earth’s materials and Earth’s materials.

living organisms. (6-ESS2-1)

The planet’s systems interact over scales that
range from microscopic to global in size, and
they operate over fractions of a second to
billions of years. These interactions have shaped
Earth’s history and will determine its future.
(6-ESS2-2)

Compare how interactions among Earth’s systems, including those
involved in the rock cycle, operate across different spatial and
temporal scales.

Relate Earth system interactions, including rock formation and
transformation, to changes that have shaped Earth’s history and
willinfluence its future.

Knowledge Extended Beyond Course Expectations

Recognize that the same Earth processes can produce different
rock types or features depending on scale and location.
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Grade or
Content

Disciplinary Core Idea Statement with 2021
Performance Expectation Linked

Disciplinary Core Idea-Aligned Instructional Focus

Earth and
Space Science

Earth’s systems, being dynamic and interacting,
cause feedback effects that can increase or
decrease the original changes. Transfers of
energy and the movements of matter can cause
chemical and physical changes among Earth’s
materials and living organisms. (E-ESS2-2) A
deep knowledge of how feedback works within
and among Earth’s systems is still lacking, thus
limiting scientists ability to predict some changes
and theirimpacts. The top part of the mantle,
along with the crust, forms structures known as
tectonic plates. These changes can occuron a
variety of time scales from sudden (e.g., volcanic
ash clouds) to intermediate (ice ages) to long-
term tectonic cycles. (E-ESS2-1)

Evidence from deep probes and seismic waves,
reconstructions of historical changes in Earth’s
surface and its magnetic field, and an
understanding of physical and chemical
processes lead to a model of Earth with a hot but
solid inner core, a liquid outer core, a solid
mantle, and crust. All of Earth’s processes are
the result of energy flowing and matter cycling
within and among Earth systems. Motions of the
mantle and its plates occur primarily through
thermal convection, which involves the cycling of
matter due to the outward flow of energy from
Earth’s interior and the gravitational movement of
denser materials toward the interior. (E-ESS2-3)

Describe Earth’s internal structure and the evidence supporting a
solid inner core, liquid outer core, solid mantle, and crust.
Explain how energy flow from Earth’s interior drives mantle
movement and tectonic plate motion by convection currents.
Describe Earth’s systems as dynamic and interacting, with
feedback effects that can amplify or reduce change.

Relate transfers of energy and movements of matter to chemical
and physical changes in Earth’s materials and living organisms.
Describe how limits in understanding feedbacks among Earth’s
systems constrain scientists’ ability to predict some changes and
their impacts.

Knowledge Extended Beyond Course Expectations

None identified.
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ESS2.B Plate Tectonics and Large-Scale System Interactions

Students begin by representing Earth’s surface using maps and models to describe the locations and shapes of landforms
and bodies of water. In upper elementary grades, students analyze maps to identify patterns in the distribution of features
such as mountain ranges, ocean trenches, earthquakes, and volcanoes, and use these patterns to distinguish among types of
surface features and recognize that similar patterns occur across regions and scales. In middle school, students explain
these patterns using the theory of plate tectonics, describing how the movement and interaction of lithospheric plates
account for the formation and distribution of major surface features and the movement of continents over time. In high
school, students apply models of plate tectonics and mantle convection to explain how energy from Earth’s interior drives
plate motion, supports evidence such as seafloor spreading and magnetic patterns, and results in the continual creation,
destruction, and reshaping of Earth’s surface through dynamic interactions across geologic time.

Progression of ESS2.B
Grade or Disciplinary Core Idea Statement with 2021 .. . .
Content Performance Expectation Linked Disciplinary Core Idea-Aligned Instructional Focus

Maps show where things are located. One can
map the shapes and kinds of land and water in
any area. (2-ESS2-2)

Second Grade

Identify different kinds of landforms and bodies of water found in
an area.

Describe the shapes and locations of land and water featuresin a
familiar place.

Use drawings, maps, or models to represent the shapes and kinds
of land and water in an area.

Knowledge Extended Beyond Course Expectations

Recognize that representations can show real places from a
top-down or simplified view.

Understand that drawings, maps, or models can represent land and
water features without showing exact size or distance.
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Grade or
Content

Disciplinary Core Idea Statement with 2021
Performance Expectation Linked

Disciplinary Core Idea-Aligned Instructional Focus

Fourth Grade

The locations of mountain ranges, deep ocean
trenches, ocean floor structures, earthquakes,
and volcanoes occur in patterns. Most
earthquakes and volcanoes occur in bands that
are often along the boundaries between
continents and oceans. Major mountain chains
form inside continents or near their edges. Maps
can help locate the different land and water
features areas of Earth. (4-ESS2-2)

Analyze maps (topographic and contour) to compare large land and
water features across different regions of Earth.

Analyze maps to identify patterns in the locations of mountain
ranges, deep ocean trenches, earthquakes, and volcanoes on Earth.
Describe that earthquakes and volcanoes often occur in bands
rather than being evenly distributed across Earth’s surface.
Compare the locations of earthquakes and volcanoes to the edges
of continents and oceans to identify patterns.

Describe patterns in the locations of major mountain ranges within
continents or near their edges.

Knowledge Extended Beyond Course Expectations

Understand that maps show where features are located and how
they are patterned, but do not explain why those patterns occur.

Sixth Grade

Plate tectonics is the unifying theory that
explains the past and current movements of the
rocks at Earth’s surface and provides a
framework for understanding its geological
history. Plate movements are responsible for
most continental and ocean floor features and
for the distribution of most rocks and minerals
within Earth’s crust. Maps of ancient land and
water patterns, based on investigations of rocks
and fossils, make clear how Earth’s plates have
moved great distances, collided, and spread
apart. (6-ESS2-3)

Explain plate tectonics as the theory that accounts for the
movement of Earth’s surface rocks over time.

Relate plate movement to the formation of major continental and
ocean-floor features.

Relate plate motion to patterns in the distribution of rocks and
fossils within Earth’s crust.

Explain how plate interactions, such as converging, diverging, or
transform, are associated with changes in Earth’s surface over
geologic time.

Knowledge Extended Beyond Course Expectations

None identified.
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Grade or
Content

Disciplinary Core Idea Statement with 2021
Performance Expectation Linked

Disciplinary Core Idea-Aligned Instructional Focus

Earth and
Space Science

The theory of plate tectonics is supported by evidence
of ocean floor spreading over time given by tracking
magnetic patterns in undersea rocks and
coordinating them with changes to Earth's magnetic
axis data. Earth's history is still being written.
Continents are continually being shaped and
reshaped by competing constructive and destructive
geological processes. North America, for example,
has gradually grown in size over the past 4 billion
years through a complex set of interactions with other
continents, including the addition of many new
crustal segments. (E-ESS1-5)

The radioactive decay of unstable isotopes
continually generates new energy within Earth’s crust
and mantle providing the primary source of the heat
that drives mantle convection. Plate tectonics can be
viewed as the surface expression of mantle
convection. The top part of the mantle, along with the
crust, make up the moving tectonic plates of the
lithosphere. Tectonic plates ride above giant
convection cells that bring matter from the hot inner
mantle up to the cool surface. (E-ESS2-3) The plates
move across Earth’s surface, carrying the continents,
creating, and destroying ocean basins, producing
earthquakes and volcanoes, and forming mountain
ranges and plateaus. Most continental and ocean
floor features are the result of geological activity and
earthquakes along plate boundaries. The exact
patterns depend on whether the plates are being
pushed together to create mountains or deep ocean
trenches, being pulled apart to form new ocean floor
at mid- ocean ridges or sliding past each other along
surface faults. (E-ESS2-1)

Explain plate tectonics as the theory that accounts for the continual
reshaping of Earth’s surface through constructive and destructive
geologic processes.

Explain how interactions among tectonic plates contribute to the
formation of ocean basins, earthquakes, volcanoes, mountain
ranges, and plateaus.

Relate mantle convection to the movement of lithospheric plates at
Earth’s surface.

Use evidence from seafloor spreading, including magnetic patterns
in oceanic crust, to support long-term movement of tectonic plates.
Describe how radioactive decay within Earth’s interior provides the
energy that drives mantle convection.

Knowledge Extended Beyond Course Expectations

Recognize that Earth’s surface continues to change and that the
same geologic processes operating today will continue to shape
continents into Earth’s future.
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ESS2.C The Role of Water in Earth’s Surface Processes

Students begin by identifying where water is found on Earth and describing its different forms, including liquid water and ice.
In upper elementary grades, students explain how water is unevenly distributed across Earth, compare the availability of
water in different locations, and relate this distribution to conditions on Earth’s surface. In middle school, students explain
how water cycles among land, oceans, and the atmosphere, how its movement drives weathering and erosion, influences
weather patterns and ocean circulation, and how these processes are powered by sunlight and gravity. In high school,
students explain how the physical and chemical properties of water regulate Earth system processes, shape surface features,
and contribute to dynamic interactions within and across Earth’s systems over time.

Progression of ESS2.C

Grade or
Content

Disciplinary Core Idea Statement with 2021
Performance Expectation Linked

Disciplinary Core Idea-Aligned Instructional Focus

Second Grade

Water is found in the ocean, rivers, lakes, and
ponds. Water exists as solid ice and in liquid
form. (2-ESS2-3)

Identify places on Earth where water is found, including oceans,
rivers, lakes, and ponds.

Describe different kinds of bodies of water based on
observable features.

Describe that water exists in different forms, including liquid water
and solid ice.

Identify places where ice can be found on Earth.

Knowledge Extended Beyond Course Expectations

Recognize that frozen water (ice) and liquid water can behave differently.

Fifth Grade

Nearly all of Earth’s available water is in the
ocean. Most freshwater is in glaciers or
underground; only a tiny fraction is in streams,
lakes, wetlands, and the atmosphere.
(5-ESS2-2)

Describe how Earth’s water is distributed among oceans, glaciers,
groundwater, surface water, and the atmosphere.

Describe that nearly all of Earth’s water is found in the oceans.
Compare the relative amounts of freshwater found in glaciers,
underground, on Earth’s surface, and in the atmosphere.

Knowledge Extended Beyond Course Expectations

Compare surface freshwater sources to frozen freshwater sources
in terms of accessibility.

Identify that freshwater availability varies by location based on
where water is stored on Earth.
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Grade or Disciplinary Core ldea State.men.t with 2021 Disciplinary Core Idea-Aligned Instructional Focus
Content Performance Expectation Linked
Water’s movements—both on the land and
underground—cause weathering and erosion, e Explain how the movement of water on land and underground
which change the land’s surface features and contributes to weathering and erosion that change Earth’s surface
create underground formations. (6-ESS2-2) features and create underground formations.
Water continually cycles among land, ocean, e Explain how water cycles among land, oceans, and the
and atmosphere via transpiration, evaporation, atmosphere, including changes in form and location over time.
condensation and crystallization, and e Identify sunlight and gravity as the primary factors that drive water
precipitation, as well as downhill flows on land. movement and cycling on Earth.
Global movements of water and its changes in e Relate wind, landforms, and ocean temperatures to patterns of
Sixth Grade form are propelled by sunlight and gravity. water movement in the atmosphere.
(6-ESS2-4) e Relate patterns of atmospheric water movement to differences in
The complex patterns of the changes and the local weather conditions.
movement of water in the atmosphere, e Explain how variations in temperature and salinity affect water density
determined by winds, landforms, and ocean and contribute to global patterns of interconnected ocean currents.
temperatures and currents, are major Knowledge Extended Beyond Course Expectations
determinants of local weather patterns. e Recognize that water can shape Earth’s surface both gradually and
(6-ESS2-5) rapidly, depending on conditions.
Variations in density due to variations in e Identify that ocean currents influence climate conditions over large
temperature and salinity drive a global pattern of regions without explaining climate system mechanisms.
interconnected ocean currents. (6-ESS2-6)
The abundance of liquid water on Earth’s surface and
its unique combination of physical and chemical « Relate water’s ability to absorb, store, and release energy
properties are central to the planet’s dynamics. These during changes of state to its influence on Earth systems,
properties include water’s exceptional capacity to including the biosphere.
absorb, store, and release large amounts of energy as « Describe how physical properties of water, including expansion
Earth and it changes state; transmit sunlight; expand upon upon freezing and the ability to dissolve and transport materials,

Space Science

freezing; dissolve and transport materials; and lower
the viscosities and melting points of the material
when mixed with fluid rocks within the mantle. Each
of these properties plays a role in how water affects
other Earth systems (e.g., ice expansion contributes
to rock erosion, or ocean thermal capacity
contributes to moderating temperature variations).
(E-ESS2-5)

contribute to weathering, erosion, and other surface changes.
Explain how water’s thermal properties moderate temperature
variations across Earth’s surface and within the oceans.

Knowledge Extended Beyond Course Expectations

Identify that relatively small changes in water distribution or state
can have large impacts on Earth system behavior over time.
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ESS2.D Weather and Climate

Students begin by observing and describing local weather conditions, including sunlight, temperature, precipitation, and
wind, and identifying patterns in these conditions over time. In upper elementary grades, students compare weather patterns
across seasons and locations, distinguish between weather as short-term atmospheric conditions and climate as long-term
patterns, and use these patterns to explain how weather varies across time and place and to make predictions. In middle
school, students explain how interactions among sunlight, the atmosphere, oceans, landforms, ice, and living things produce
complex weather and climate patterns, and why these systems make weather predictions probabilistic. In high school,
students apply models of Earth’s climate system to explain how energy from the Sun and its redistribution drive climate, how
feedbacks and human activities influence long-term changes in climate patterns, and how evidence from the past and
presentis used to understand and predict climate patterns over a range of timescales.

Progression of ESS2.D
Grade or Disciplinary Core Idea Statement with 2021 .. . .
Content Performance Expectation Linked Disciplinary Core Idea-Aligned Instructional Focus

e Weather is the combination of sunlight, wind,
snow, or rain, and temperature in a particular
Kindergarten region at a particular time. People measure
these conditions to describe and record the
weather and to notice patterns over time.
(K-ESS2-1)

e Identify local weather conditions, including sunlight, wind, rain,
snow, and temperature.

e Describe weather conditions using simple, observable terms such
as sunny, rainy, windy, hot, or cold.

e Record and compare weather conditions from one day to another to
identify patterns over time.

e Describe repeating weather patterns based on shared observations.

Knowledge Extended Beyond Course Expectations

e Understand that some types of weather happen more often than
others over time.
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Grade or

Disciplinary Core Idea Statement with 2021

Disciplinary Core Idea-Aligned Instructional Focus

Content Performance Expectation Linked
e Describe weather as the conditions of the atmosphere at a specific
place and time that can change from day to day and across seasons.
Weather, which varies from day to day and e Compare weather conditions observed over time to identify
seasonally throughout the year, is the conditions repeating patterns across seasons.
of the atmosphere at a given place and time. e Describe that weather patterns vary from place to place.
Scientists record patterns of the weather across e Distinguish weather from climate by identifying climate as the
Third Grade different times and areas so that they can make typical range of weather conditions in an area over many years.

predictions about what kind of weather might e Describe climate as patterns observed over long periods of time
happen next. (3-ESS2-1) rather than individual weather events.
Climate describes a range of an area's typical Knowledge Extended Beyond Course Expectations
weather conditions and the extent to which e Compare climates of different regions to identify similarities and
those conditions vary over years. (3-ESS2-2) differences in typical weather conditions.

e Understand that unusual or extreme weather events can occur

without changing the overall climate of a region.

e Explain why weather forecasts are expressed probabilistically due
Because these patterns are so complex, to the interactions among many atmospheric factors.
weather can only be predicted e Relate Earth’s axial tilt to seasonal patterns of uneven heating and
probabilistically.(6-ESS2-5) cooling across the planet.
The tilt of the earth's rotational axis causes a e Explain how unequal heating of Earth contributes to large-scale
pattern of uneven heating and cooling that patterns of weather and climate.
changes seasonally and establishes global e Relate interactions among sunlight, the ocean, the atmosphere,
patterns of climate and weather. Weather and ice, landforms, and living things to differences in weather and

Sixth Grade climate are influenced by interactions involving climate patterns.

sunlight, the ocean, the atmosphere, ice,
landforms, and living things. These interactions
vary with latitude, altitude, and local and
regional geography, all of which can affect
oceanic and atmospheric flow patterns. The
ocean exerts a major influence on weather and
climate by absorbing energy from the sun,
releasing it over time, and globally redistributing
it through ocean currents. (6-ESS2-6)

Describe how latitude, altitude, and geographic features influence
atmospheric and oceanic circulation patterns.

Relate the ocean’s ability to absorb, store, and redistribute energy
to its influence on regional weather and climate.

Knowledge Extended Beyond Course Expectations

Recognize that small differences in conditions can lead to different
weather outcomes over short periods of time.

Distinguish between factors that primarily influence daily weather
patterns and those that shape long-term climate patterns.
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Grade or

Disciplinary Core Idea Statement with 2021

Disciplinary Core Idea-Aligned Instructional Focus

Content Performance Expectation Linked
The foundation for Earth’s global climate systems is the
electromagnetic radiation from the Sun, as well as its
reflection, absorption, storage, and redistribution among the
atmosphere, ocean, and land systems, and this energy’s re-
radiation into space. (E-ESS2-2) Climate changes, which are
defined as significant and persistent changes in an area’s
average or extreme weather conditions, can occur if any of . s . .
Earth’s systems change. Scientists can infer these changes Explain Earth s glo’bal climate §ystem as drlven. by_ene_rgy from the
from geological evidence. Some climate changes in Earth’s Sun and its reflection, absorption, storage, redistribution, and
history were rapid shifts (caused by natural events, such as re-radiation among the atmosphere, ocean, land, and ice.
volcanic eruptions and meteoric impacts, which suddenly Explain long-term changes in climate patterns as significant and
put a large amount of particulate matter into the atmosphere K . K .
or by abrupt changes in ocean currents, o variations in solar persistent shifts in average or extreme weather conditions over long
output). Other climate changes were gradual and longer periods of time.
term - due, for example, to solar output variations, or Distinguish between rapid changes in climate patterns caused by
atmospheric changes due to the rise of plants and other life sudden natural events and gradual changes in climate patterns
forms that modified the atmosphere via photosynthesis. The A .
timescale of these changes varies from a few to millions of occurring over longer timescales.
years. Cumulative increases in the atmospheric Explain how geological evidence provides information about past
Earth and concentrations of carbon dioxide and other greenhouse

Space Science

gases, whether arising from natural sources or human
industrial activity, increase the capacity of Earth to retain
energy. Changes in the atmosphere due to human activity
have increased carbon dioxide concentrations and thus
affect climate. (E-ESS2-4)

Gradual atmospheric changes were due to plants and other
organisms that captured carbon dioxide and released
oxygen. Changes in the atmosphere due to human activity
have increased carbon dioxide concentrations and thus
affect climate. (E-ESS2-6) . The time scales of these changes
varied from a few to millions of years. (E-ESS2-7)

Current models predict that, although future regional
climate changes will be complex and varied, average global
temperatures will continue to rise. The outcomes predicted
by global climate models strongly depend on the amounts of
human-generated greenhouse gases added to the
atmosphere each year and by the ways in which these gases
are absorbed by the ocean and biosphere. Hence the
outcomes depend on human behaviors as well as on natural
factors that involve complex feedback among Earth’s
systems. (secondary) (E-ESS3-6)

changes in climate patterns across Earth’s history.

Relate long-term atmospheric patterns to biological processes and
factors that influence the composition of the atmosphere.

Explain how increases in greenhouse gases affect Earth’s capacity
to retain energy.

Describe how future climate patterns are influenced by interactions
among Earth systems as well as human activities.

Identify that feedbacks among Earth systems can amplify or reduce
changes in climate patterns.

Knowledge Extended Beyond Course Expectations

Recognize that long-term changes in climate patterns occur over a
wide range of timescales, from years to millions of years.
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ESS2.E Biogeology

Students begin by observing that plants and animals depend on and can change their surroundings. In upper elementary
grades, students explain how living organisms influence Earth materials, compare areas with and without living organisms to
identify patterns in how biological activity affects Earth’s surface, and describe how these interactions relate to processes
such as weathering and erosion. In middle school, students explain how large-scale environmental changes, including
sudden events and gradual processes, relate to patterns in Earth’s systems and the distribution of life over time. In high
school, students apply models to explain how interactions and feedbacks between the biosphere and other Earth systems
result in the co-evolution of Earth’s surface and life across geologic time.

Progression of ESS2.E
Grade or Disciplinary Core Idea State.men.t with 2021 Disciplinary Core Idea-Aligned Instructional Focus
Content Performance Expectation Linked

e |dentify that plants and animals need food, water, air, and space
to live.

e Describe ways plants change their surroundings to meet their
needs, such as growing roots or leaves.

e Describe ways animals change their surroundings to meet their

Kindergarten e Plants and animals depend on and can change needs, such as building nests, burrows, or shelters.

their environment. (K-ESS2-2) .
Knowledge Extended Beyond Course Expectations

e Understand that the same environment can support many different
living things.

e Recognize that changes made by plants or animals can affect other
living things nearby.

e Describe observable effects of vegetation on soil and surface materials.

e Use evidence to show how plant roots can stabilize soil and
reduce erosion.

Fourth Grade e Living things affect the physical characteristics e Compare areas with plant cover to areas without plant cover to
of their regions. (4-ESS2-1) identify differences in erosion or soil movement.

Knowledge Extended Beyond Course Expectations
e Understand that the effects of vegetation on land surfaces can
accumulate over time.
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Grade or
Content

Disciplinary Core Idea Statement with 2021
Performance Expectation Linked

Disciplinary Core Idea-Aligned Instructional Focus

Eighth Grade

Sudden changes in conditions (e.g., meteor
impacts, major volcanic eruptions) have caused
mass extinctions, but these changes, as well as
more gradual ones, have ultimately allowed other
life forms to flourish. (secondary) (8-LS4-1)

Describe patterns of large-scale environmental change caused by
sudden events such as meteor impacts or major volcanic eruptions.
Relate major environmental changes to patterns of mass extinction
observed in Earth’s history.

Compare the effects of rapid environmental change to slower,
long-term change on patterns of life on Earth.

Describe how changes in Earth’s physical systems and patterns in
life on Earth are connected over geologic time.

Knowledge Extended Beyond Course Expectations

Recognize that mass extinctions reduce biodiversity but do not
eliminate life on Earth entirely.

Identify that new groups of organisms can become more common
following major environmental changes.

Earth and
Space Science

As Earth changes, life on Earth adapts and
evolves to those changes, so just as life
influences other Earth systems, other Earth
systems influence life. Life and the planet’s
nonliving systems can be said to co-evolve. The
many dynamic and delicate feedbacks between
the biosphere and other Earth systems cause a
continual co-evolution of Earth’s surface and
the life that exists on it. (E-ESS2-7)

Describe how changes in Earth’s physical systems have influenced
the organisms that inhabit the planet over geologic time.

Describe how biological activity has influenced Earth’s nonliving
systems, including the atmosphere, land surface, and oceans.
Explain how interactions between the biosphere and other Earth
systems contribute to long-term changes in Earth’s surface.
Explain how feedbacks between life and Earth systems result in the
co-evolution of Earth and its life forms over time.

Knowledge Extended Beyond Course Expectations

Recognize that feedbacks between life and Earth systems can
either amplify or limit environmental change.

Distinguish between short-term biological influences on the
environment and long-term biogeologic changes.
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ESS3 - Earth and Human Activity

ESS3 addresses how humans depend on Earth’s systems for resources, how natural hazards and environmental changes
affect societies, and how human activities influence and are influenced by Earth’s processes over time. Across the grade
bands, students move from recognizing how people use natural resources and experience weather and hazards to explaining
how human population, resource use, and interactions with Earth systems result in environmental impacts at local, regional,
and global scales. The ESS3 progression emphasizes how human actions affect the flow of energy and matter within Earth
systems, how risks from natural hazards and environmental change can be understood and reduced, and how scientific
knowledge, engineering solutions, and societal decisions are used to balance human needs with the long-term sustainability
of Earth’s systems.

ESS3.A Natural Resources

Students begin by recognizing that plants, animals, and humans depend on natural resources such as water, air, and
materials from the land to meet their basic needs and that living things are found in places where these resources are
available. In upper elementary grades, students identify natural resources used for materials, energy, and fuels, explain how
their use can change the environment, distinguish between resources that can be replenished and those that cannot, and
compare how different uses affect Earth systems over time. In middle school, students explain how natural resources are
unevenly distributed due to past geologic processes and how limits on renewability affect their availability over human
timescales. In high school, students explain how resource availability influences human systems and how extraction and use
involve trade-offs among economic, social, environmental, and geopolitical factors that can be altered by technological
advances and societal decisions.
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Progression of ESS3.A

Grade or
Content

Disciplinary Core Idea Statement with 2021
Performance Expectation Linked

Disciplinary Core Idea-Aligned Instructional Focus

Kindergarten

Living things need water, air, and resources from
the land, and they live in places that have the
things they need. Humans use natural resources
for everything they do. (K-ESS3-1)

Identify that plants, animals, and humans have basic needs such as
water, air, food, and space.

Identify resources in different places that help meet the needs of
plants, animals, and humans.

Knowledge Extended Beyond Course Expectations

Recognize that different living things may need different kinds
of resources.

Fourth Grade

All materials, energy, and fuels that humans use
are derived from natural sources, and their use
affects the environment in multiple ways. Some
resources are renewable over time, and others
are not. (4-ESS3-1)

Identify natural resources used by humans for materials, energy,
and fuels.

Explain how the use of a natural resource can change the environment.
Compare examples of natural resource use to identify different
environmental effects.

Describe how different uses of the same natural resource can
result in different changes to the environment.

Distinguish between renewable resources (for example, wind
energy, energy from the movement of water, solar energy) that can
replenish over time and nonrenewable resources (for example,
fossil fuels, nuclear fuels).

Knowledge Extended Beyond Course Expectations

Recognize that repeated use of natural resources can result in
long-term environmental changes.

Understand that natural resource replacement rates can be
exceeded, even for renewable resources.
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Grade or
Content

Disciplinary Core Idea Statement with 2021
Performance Expectation Linked

Disciplinary Core Idea-Aligned Instructional Focus

Seventh Grade

Humans depend on Earth’s land, ocean,
atmosphere, and biosphere for many different
resources. Minerals, fresh water, and biosphere
resources are limited, and many are not
renewable or replaceable over human lifetimes.
These resources are distributed unevenly
around the planet as a result of past geologic
processes. (7-ESS3-1)

Identify minerals, freshwater, and biological resources as examples
of natural resources used by humans.

Relate the availability of certain resources to limits on renewability
or replacement over human lifetimes.

Distinguish between resources that renew on human timescales
and those that form over much longer geologic timescales.
Describe how Earth’s natural resources are distributed unevenly
across the planet due to past geologic processes.

Knowledge Extended Beyond Course Expectations

Identify that limited availability of certain resources can influence
how and where they are used.

Earth and
Space Science

Resource availability has guided the
development of human society (E-ESS3-1)

All forms of energy production and other
resource extraction have associated economic,
social, environmental, and geopolitical costs
and risks as well as benefits. New technologies
and social regulations can change the balance
of these factors. (E-ESS3-2)

Relate differences in resource availability to variations in
human settlement patterns, economic activities, and
technological development.

Explain that the extraction and use of natural resources for energy
and materials involve trade-offs, including economic, social,
environmental, and geopolitical costs, risks, and benefits.
Compare different forms of energy production and resource use in
terms of the general types of trade-offs they involve.

Describe how technological advances and social regulations can
change the balance of costs, risks, and benefits associated with
resource use.

Distinguish between short-term benefits of resource use and
long-term environmental and societal consequences.

Knowledge Extended Beyond Course Expectations

Identify that impacts of resource extraction and use can extend
beyond the location of production.
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ESS3.B Natural Hazards

Students begin by recognizing that severe weather and other natural events can be hazardous, that some types occur more
often in certain places, and that forecasts help communities prepare and respond. In upper elementary grades, students
identify different types of natural hazards, describe how they result from natural processes, explain that hazards vary in type,
timing, and severity, and evaluate how different strategies can reduce impacts depending on conditions and location. In
middle school, students analyze patterns in the occurrence of natural hazards, compare their predictability, and use evidence
of past events and Earth processes to assess where and how future hazards are likely. In high school, students use evidence
to explain how natural hazards influence human systems, assess risk across scales, and evaluate how human activities and
population patterns affect impacts and the effectiveness of mitigation strategies.

Progression of ESS3.B
Grade or Disciplinary Core ldea State.men.t with 2021 Disciplinary Core Idea-Aligned Instructional Focus
Content Performance Expectation Linked

e |dentify examples of severe weather that can occur where students
live, such as strong storms or heavy rain.

e Describe how severe weather can affect people and communities.

e Describe that weather forecasts help people prepare for and
respond to severe weather.

Knowledge Extended Beyond Course Expectations
e Recognize that severe weather does not happen every day but can
follow patterns over time.
e Identify that people use weather information to stay aware of
changing conditions.

e Some kinds of severe weather are more likely
than others in a given region. Weather scientists
forecast severe weather so that the
communities can prepare for and respond to
these events. (K-ESS3-2)

Kindergarten
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Grade or
Content

Disciplinary Core Idea Statement with 2021
Performance Expectation Linked

Disciplinary Core Idea-Aligned Instructional Focus

Third Grade

A variety of natural hazards result from natural
processes. Humans cannot eliminate natural
hazards but can take steps to reduce their
impacts. (3-ESS3-1)

Identify weather-related natural hazards that can affect
communities, such as storms or flooding.

Describe that natural hazards are caused by natural processes and
cannot be eliminated.

Describe actions people can take to reduce the impacts of
weather-related hazards.

Compare different actions used to reduce hazard impacts and
explain which actions are more effective in a given situation.

Knowledge Extended Beyond Course Expectations

Recognize that different regions experience different types of
weather-related hazards.

Compare hazards that happen suddenly to those that develop over time.
Understand that knowing about hazards can help people respond
more effectively when they occur.

Fourth Grade

A variety of hazards result from natural
processes (e.g., earthquakes, tsunamis,
volcanic eruptions). Humans cannot eliminate
the hazards but can take steps to reduce their
impacts. (4-ESS3-2)

Identify natural hazards that result from Earth processes, such as
earthquakes, tsunamis, and volcanic eruptions.

Describe that natural hazards cannot be prevented or eliminated.
Describe multiple actions people can take to reduce the impacts of
different natural hazards on humans.

Compare different actions to determine how effectively they reduce
damage or harm in different situations.

Explain why some actions may reduce impacts better than others
depending on the type of hazard and location.

Knowledge Extended Beyond Course Expectations

Recognize that some natural hazards occur suddenly, while others
develop over longer periods of time.

Identify that the severity of a hazard’s impact can depend on
location and conditions.

Vertical Articulation of Earth and Space Science

July 13, 2026

Page 32


https://ed.sc.gov/instruction/standards/science/instructional-resources/third-grade-performance-targets-for-the-south-carolina-college-and-career-ready-science-standards-2021/
https://ed.sc.gov/instruction/standards-learning/science/standards/south-carolina-college-and-career-ready-science-standards-2021-approved/#page=67
https://ed.sc.gov/instruction/standards/science/instructional-resources/fourth-grade-perfromance-targets-for-the-south-carolina-college-and-career-ready-science-standards-2021/
https://ed.sc.gov/instruction/standards-learning/science/standards/south-carolina-college-and-career-ready-science-standards-2021-approved/#page=84

Grade or

Disciplinary Core Idea Statement with 2021

Disciplinary Core Idea-Aligned Instructional Focus

Content Performance Expectation Linked
e Use patterns from the history of natural hazards in a region to
Some natural hazards, such as volcanic explain where similar events are more likely to occur in the future.
eruptions and severe weather, are preceded by e Describe that some natural hazards, such as volcanic eruptions and
phenomena that allow for reliable predictions, severe weather, are often preceded by observable warning signs.
) but others, such as earthguakes, occur e Describe that other natural hazards, such as earthquakes, can
Sixth Grade suddenly and with no .notlce, a.nd thus are not occur suddenly with little or no advance notice.
yet predllctable..Mapplng t.he hISt.OI'y of natural e Explain how Earth processes associated with natural hazards
:i(zjaerriz:jir:zgol?:ét;?:jbglzsfo\gilct::ies can influence the locations and likelihoods of different hazard events.
help forecast the locations and likelihoods of Knowledge Extended Beyond Course Expectations
future events. (6-ESS3-2) e Recognize that uncertainty is a normal part of forecasting
natural hazards.
e Explain how natural hazards and major geologic events have
influenced human history by altering landscapes, settlements,
Natural hazards and other geologic events have and infrastructure.
shaped the course of human history by e Relate natural hazards to changes in rivers, landforms, and the
destroying buildings and cities, eroding land, availability of farmable land that affect human activity.
changing the course of rivers, and reducing the e Explain how natural hazards have influenced human population
Earth and amount of arable land. These have significantly size, distribution, and migration over time.

Space Science

altered the sizes of human populations and have

driven human migrations. Natural hazards can
be local, regional, or global in origin, and their
risks increase as populations grow. (E-ESS3-1)
Human activities can contribute to the
frequency and intensity of some natural
hazards. (E-ESS3-6)

Distinguish between local, regional, and global natural hazards
based on their scale and societal impacts.

Describe how some human activities can increase the frequency or
intensity of certain natural hazards, thereby increasing risk.
Recognize that repeated natural hazards can compound long-term
changes in landscapes and human systems.

Knowledge Extended Beyond Course Expectations

Recognize that the impacts of a single natural hazard can extend far
beyond the area where the event occurs.
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ESS3.C Human Impacts on Earth Systems

Students begin by recognizing that the things people do to meet their needs can change the land, water, air, and living things and
that simple choices can reduce these effects. In upper elementary grades, students describe how human activities can cause
changes that occur quickly or slowly over time, compare how different actions affect the environment, and explain how activities
in agriculture, industry, and daily life have both harmful and beneficial impacts. In middle school, students analyze how
increases in human population and resource use influence Earth systems, including impacts on habitats, biodiversity, and
resource availability, and explain how monitoring and changes in behavior or technology can reduce these impacts. In high
school, students apply models and evidence to explain how human activities and Earth systems interact across scales, evaluate
how scientific understanding and technological innovations can mitigate environmental problems, and assess how sustainable
resource management and coordinated actions support the long-term stability of human societies and Earth systems.

Progression of ESS3.C
Grade or Disciplinary Core Idea Statement with 2021 .. . .
Content Performance Expectation Linked Disciplinary Core Idea-Aligned Instructional Focus

e Things that people do to live comfortably can
affect the world around them. But they can
make choices that reduce theirimpacts on the
land, water, air, and other living things.
(K-ESS2-2) (K-ESS3-3)

Kindergarten

Identify that some things people do can change land, water, air, or
living things.

Identify examples of human activities that can affect the world
around them.

Describe simple actions people can take to reduce how much they
change their surroundings.

Communicate simple solutions that help protect land, water, air, or
living things.

Knowledge Extended Beyond Course Expectations

Understand that people share environments with plants and animals.
Recognize that caring for places can help living things live there.
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Grade or
Content

Disciplinary Core Idea Statement with 2021
Performance Expectation Linked

Disciplinary Core Idea-Aligned Instructional Focus

Second Grade

Things that people do to live can affect the world
around them. But they can make choices that
reduce theirimpacts on the land, water, air, and
other living things. (2-ESS3-1)

Identify examples of human activities that cause quick changes and
those that cause slow changes to the environment.

Describe how making different choices can change how quickly or
slowly people affect their surroundings.

Knowledge Extended Beyond Course Expectations

Recognize that repeating the same action many times can lead to
big changes over time.

Understand that people share Earth’s environments with plants
and animals.

Fifth Grade

Human activities in agriculture, industry, and
everyday life have had major effects on the land,
vegetation, streams, ocean, air, and even outer
space. But individuals and communities are
doing things to help protect Earth’s resources
and environments. (5-ESS3-1)

Describe how human activities in agriculture, industry, and daily life
can affect land, vegetation, water, air, and living things.

Identify patterns linking human activities to observable changes in
Earth’s surface, water systems, and air quality.

Describe that human impacts on Earth systems can be beneficial
or harmful.

Describe examples of ways individuals and communities use
science ideas to protect Earth’s resources and environments.

Knowledge Extended Beyond Course Expectations

Recognize that some human impacts on Earth systems occur
locally, while others affect larger regions.

Identify that actions taken to protect the environment can influence
future conditions.
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Grade or
Content

Disciplinary Core Idea Statement with 2021
Performance Expectation Linked

Disciplinary Core Idea-Aligned Instructional Focus

Seventh Grade

Human activities have significantly altered the
biosphere, sometimes damaging, or destroying
natural habitats and causing the extinction of
other species. But changes to Earth’s
environments can have different impacts
(negative and positive) for different living things.
Typically, as human populations and per- capita
consumption of natural resources increase, so
do the negative impacts on Earth unless the
activities and technologies involved are
engineered otherwise. (7-ESS3-3)

Typically, as human populations and per- capita
consumption of natural resources increase, so
do the negative impacts on Earth unless the
activities and technologies involved are
engineered otherwise. (7-ESS3-4)

e Describe how human activities have altered Earth’s biosphere,
including damage to or loss of natural habitats.

e Relate increases in human population and resource consumption to
changes in biodiversity, ecosystem stability, and resource availability.

e Explain how human-caused environmental changes can have different
effects, both negative and positive, on different living things.

e Describe examples of how monitoring environmental conditions and
changing how resources are used can help reduce human impacts.

Knowledge Extended Beyond Course Expectations
e Recognize that impacts of human activities can accumulate over
time and across regions.
e Distinguish between short-term benefits of resource use and
longer-term environmental consequences.
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Grade or
Content

Disciplinary Core Idea Statement with 2021
Performance Expectation Linked

Disciplinary Core Idea-Aligned Instructional Focus

Earth and
Space Science

The sustainability of human societies and the
biodiversity that supports them requires
responsible management of natural resources.
When the source of an environmental problem
is understood and international agreement can
be reached, human activities can be regulated
to mitigate global impacts (e.g., acid rain and
the ozone hole near Antarctica). (E-ESS3-3)
Scientists and engineers can make major
contributions by developing technologies that
produce less pollution and waste and that
preclude ecosystem degradation. (E-ESS3-4)

Describe how the sustainability of human societies depends on the
responsible use and management of natural resources.

Relate biodiversity to the stability and functioning of Earth systems
that support human life.

Explain how understanding the sources of environmental problems
can lead to changes in human activities that reduce global impacts.
Describe how international cooperation has reduced some large-scale
environmental problems, such as acid rain and ozone depletion.
Describe how advances in science and technology can reduce
pollution, waste, and ecosystem degradation.

Relate scientific understanding and technological development to
changes in how humans interact with Earth systems over time.
Distinguish between environmental problems that can be mitigated
through changes in human activities and those that are more
difficult to reverse.

Recognize that long-term sustainability involves balancing human
needs with the limits of Earth’s systems.

Knowledge Extended Beyond Course Expectations

None identified.
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ESS3.D Global Climate Change

Students are not expected to engage directly with long-term changes in global climate patterns in elementary grades, as these
ideas build on foundational understandings of weather patterns, Earth systems interactions, natural hazards, and human
interactions with the environment at the local level. In middle school, students use evidence to describe observed changes in
Earth’s average surface temperature, explain the role of greenhouse gases in the atmosphere, and relate interactions among
the atmosphere and other Earth systems to observed patterns over time, including the influence of natural processes and
human activities. In high school, students apply models to explain long-term changes in climate patterns as a complex Earth
system phenomenon driven by energy flow and interactions among the atmosphere, oceans, land, and biosphere, use
evidence from observations and models to examine factors that influence climate, including natural processes and human
activities, and consider possible future changes under different conditions.

Progression of ESS3.D

Disciplinary Core Idea Statement with 2021

Performance Expectation Linked Disciplinary Core Idea-Aligned Instructional Focus

Grade/Course

e This grade band does notinclude ESS3.D Global Climate Change.
Students build understanding of weather patterns, the distribution
K-2 . . of Earth materials, and relationships among living things, Earth
* ESS3.Dis notaddressed at this grade band. systems, and human activities as described in ESS2 and ESS3,
while concepts related to long-term climate patterns, and human
influences on climate systems are deferred to Grade 7.
e This grade band does notinclude ESS3.D: Global Climate Change.
Students build understanding of weather and climate distinctions,
interactions among Earth systems, natural resources and hazards,

3-5
e [ESS3.Dis not addressed at this grade band. and human impacts at local and regional scales as described in
ESS2 and ESS3, while concepts related to climate system
feedbacks, and human contributions to climate systems are
deferred to Grade 7.
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Disciplinary Core Idea Statement with 2021

Performance Expectation Linked Disciplinary Core Idea-Aligned Instructional Focus

Grade/Course

e Analyze Earth’s average surface temperature over the past century.

e Explain how interactions among human activities, the
atmosphere, and other Earth systems contribute to observed
changes in climate patterns.

e Use evidence to clarify the factors that have caused recent global
temperature increases (for example greenhouse gases).

e Recognize that scientific understanding of long-term changes in
climate patterns is based on multiple sources of evidence and
continues to develop over time.

e Human activities, such as the release of
greenhouse gases from burning fossil fuels, are
major factors in the current rise in Earth’s mean
surface temperature. Reducing the level of
climate change and reducing human
vulnerability to whatever climate changes do
occur depend on the understanding of climate
science, engineering capabilities, and other
kinds of knowledge, such as understanding of
human behavior and on applying that knowledge
wisely in decisions and activities. (7-ESS3-5)

Seventh Grade

Knowledge Extended Beyond Course Expectations
e Distinguish between factors that influence climate over long
periods of time and short-term climate variability.
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Disciplinary Core Idea Statement with 2021

Grade/Course Performance Expectation Linked Disciplinary Core Idea-Aligned Instructional Focus
Global climate models are often used to
understand the process of climate change
because these changes are complex and can
occur slowly over Earth’s history. Though the
magnitudes of human impacts are greater than
they have ever been, so too are human abilities
to model, predict, and manage current and Distinguish between global climate trends and regional variability in
future impacts. (E-ESS3-5) climate impacts.
Impacts of climate change--for example, Explain global changes in climate patterns as a complex Earth-system
increased frequency of severe storms due to phenomenon that occurs over long periods of Earth’s history.
ocean warming-- have begun to influence Relate interactions among the hydrosphere, atmosphere,
human activities. Through computer simulations geosphere, and biosphere to patterns and changes in Earth’s
and other studies, important discoveries are still climate system.

Earth and being made about how the ocean, the Use evidence from observations, historical records, and climate

Space Science

atmosphere, and the biosphere interact and are
modified in response to human activities
(E-ESS3-6), as well as to changes in human
activities. Thus, science and engineering will be
essential both to understanding the possible
impacts of global climate change and to
informing decisions about how to slow its rate
and consequences - for humanity as well as for
the rest of the planet. The impacts of climate
change are uneven and may affect some
regions, species, of human populations more
severely than others. By using science-based
predictive models, humans can anticipate long-
term change more effectively than ever and plan
accordingly. (E-ESS3-7)

models to describe recent changes in global and regional climate.
Describe how recent changes in climate patterns differ in rate and
magnitude from many past changes in climate patterns.

Describe how the impacts of long-term changes in climate patterns
vary by region, ecosystem, and human population.

Explain how science-based climate models help anticipate
possible future climate patterns and impacts.

Knowledge Extended Beyond Course Expectations

None identified.
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