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Consolidated

Kindergarten through High School
Kindergarten
Appropriate Alignments among Environmental Principles and Concepts (EP&Cs) and CA NGSS

	
	Connections Between Crosscutting Concepts and Environmental Principles
	Clarifications and Connections Between
DCIs and EP&Cs
	Relevant EEI unit materials that can support NGSS instruction

	K-LS1  From Molecules to Organisms: Structures and Processes
Performance Expectations

K-LS1-1
	Principle I: The continuation and health of individual human lives and of human communities and societies depend on the health of the natural systems that provide essential goods and ecosystem services.

Principle II: The long-term functioning and health of terrestrial, freshwater, coastal and marine ecosystems are influenced by their relationships with human societies.
Crosscutting Concepts

· Patterns
	As they learn that “all animals need food in order to live and grow; they obtain their food from plants or from other animals; and plants need water and light to live and grow” (LS1.C), students should be developing an understanding “that the goods produced by natural systems are essential to human life and to the functioning of our economies and cultures” (Principle I Concept a); and “that direct and indirect changes to natural systems due to the growth of human populations and their consumption rates influence the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concept a).
	The World Around Me
A Day In My Life

	K-ESS2 Earth’s Systems
Performance Expectations

K-ESS2-2
	Principle I: The continuation and health of individual human lives and of human communities and societies depend on the health of the natural systems that provide essential goods and ecosystem services.

Principle II: The long-term functioning and health of terrestrial, freshwater, coastal and marine ecosystems are influenced by their relationships with human societies.
Crosscutting Concepts

· Patterns

· Systems and System Models
	As they learn that “plants and animals can change their environment” (ESS2.E), students should be developing an understanding “that the quality, quantity and reliability of the goods and ecosystem services provided by natural systems are directly affected by the health of those systems” (Principle I Concept c).
As they learn that “things people do to live comfortably can affect the world around them, but they can make choices that reduce their impacts on the land, water, air, and other living things” (ESS3.C), students should be developing an understanding “that direct and indirect changes to natural systems due to the growth of human populations and their consumption rates influence the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concept a).
	The World Around Me

A Day In My Life

	K-ESS3  Earth and Human Activity

Performance Expectations

K-ESS3-1

K-ESS3-3
	Principle I: The continuation and health of individual human lives and of human communities and societies depend on the health of the natural systems that provide essential goods and ecosystem services.

Principle II: The long-term functioning and health of terrestrial, freshwater, coastal and marine ecosystems are influenced by their relationships with human societies.

Crosscutting Concepts

· Cause and Effect

· Systems and System Models
Connections to Engineering, Technology,

and Applications of Science

· Interdependence of Science, Engineering, and Technology

· Influence of Engineering, Technology, and Science on Society and the Natural World
	As they learn that “humans use natural resources for everything they do” (ESS3.A), students should be developing an understanding “that the quality, quantity and reliability of the goods and ecosystem services provided by natural systems are directly affected by the health of those systems” (Principle I Concept c).
As they learn that “things people do to live comfortably can affect the world around them” (ESS3.C), students should be developing an understanding “that direct and indirect changes to natural systems due to the growth of human populations and their consumption rates influence the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concept a).
	The World Around Me

A Day In My Life

	K-2-ETS1  Engineering Design

Performance Expectations

K-2-ETS1-1
	Principle V: Decisions affecting resources and natural systems are based on a wide range of considerations and decision-making processes.
	As they discover that “a situation people want to change or create can be approached as a problem to be solved through engineering” (ETS1.A), students should be developing an understanding of “the spectrum of what is considered in making decisions about resources and natural systems and how those factors influence decisions” (Principle V Concept a).
	The World Around Me

A Day In My Life


Grade One

Appropriate Alignments among Environmental Principles and Concepts (EP&Cs) and CA NGSS

	
	Connections Between Crosscutting Concepts and Environmental Principles
	Clarifications and Connections Between

DCIs and EP&Cs
	Relevant EEI unit materials that can support NGSS instruction

	1-LS1  From Molecules to Organisms: Structures and Processes

Performance Expectations

1-LS1-1

1-LS2-2
	Principle II: The long-term functioning and health of terrestrial, freshwater, coastal and marine ecosystems are influenced by their relationships with human societies.

Crosscutting Concepts

· Patterns

· Structure and Function

Connections to Engineering, Technology, and Applications of Science

· Influence of Engineering, Technology, and Science on Society and the Natural World
	As they learn that “all organisms have external parts. Different animals use their body parts in different ways to see, hear, grasp objects, protect themselves, move from place to place, and seek, find, and take in food, water and air. Plants also have different parts (roots, stems, leaves, flowers, fruits) that help them survive and grow” (LS1.A), students should be developing an understanding “that direct and indirect changes to natural systems due to the growth of human populations and their consumption rates influence the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concept a).
	Surviving and Thriving

Finding Shelter

Open Wide! Look Inside!

	K-2-ETS1  Engineering Design

Performance Expectations

K-2-ETS1-1
	Principle V: Decisions affecting resources and natural systems are based on a wide range of considerations and decision-making processes.
	As they discover that “asking questions, making observations, and gathering information are helpful in thinking about problems” (ETS1.A), students should be developing an understanding of “the spectrum of what is considered in making decisions about resources and natural systems and how those factors influence decisions” (Principle V Concept a).
	Surviving and Thriving

Finding Shelter

Open Wide! Look Inside!


Grade Two

Appropriate Alignments among Environmental Principles and Concepts (EP&Cs) and CA NGSS

	
	Connections Between Crosscutting Concepts and Environmental Principles
	Clarifications and Connections Between

DCIs and EP&Cs
	Relevant EEI unit materials that can support NGSS instruction

	2-LS2  Ecosystems: Interactions, Energy, and Dynamics

Performance Expectations

2-LS2-1

2-LS2-2
	Principle II: The long-term functioning and health of terrestrial, freshwater, coastal and marine ecosystems are influenced by their relationships with human societies.

Crosscutting Concepts

· Cause and Effect

· Structure and Function
	As they learn that “plants depend on water and light to grow, and that plants depend on animals for pollination or to move their seeds around” (LS2.A), students should be developing an understanding “that direct and indirect changes to natural systems due to the growth of human populations and their consumption rates influence the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concept a).
	Cycle of Life

Flowering Plants in Our Changing Environment

	2-LS4  Biological Evolution: Unity and Diversity

Performance Expectations

2-LS4-1
	Principle II: The long-term functioning and health of terrestrial, freshwater, coastal and marine ecosystems are influenced by their relationships with human societies.

Crosscutting Concepts

· Cause and Effect

· Systems and System Models
	As they discover that “there are many different kinds of living things in any area, and they exist in different places on land and in water” (LS4.D), students should be developing an understanding “that direct and indirect changes to natural systems due to the growth of human populations and their consumption rates influence the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concept a).
	Cycle of Life

Flowering Plants in Our Changing Environment
Alike and Different

Surviving and Thriving

	K-2-ETS1  Engineering Design

Performance Expectations

K-2-ETS1-1
	Principle V: Decisions affecting resources and natural systems are based on a wide range of considerations and decision-making processes.

Crosscutting Concepts

· Cause and Effect
	As they learn that “asking questions, making observations, and gathering information are helpful in thinking about problems, and that before beginning to design a solution” (ETS1.A), and that “it is important to clearly understand the problem” (ETS1.B), students should be developing an understanding of “the spectrum of what is considered in making decisions about resources and natural systems and how those factors influence decisions” (Principle V Concept a).
	Cycle of Life

Flowering Plants in Our Changing Environment

The Earth Rocks


Grade Three
Appropriate Alignments among Environmental Principles and Concepts (EP&Cs) and CA NGSS

	
	Connections Between Crosscutting Concepts and Environmental Principles
	Clarifications and Connections Between

DCIs and EP&Cs
	Relevant EEI unit materials that can support NGSS instruction

	3-LS1  From Molecules to Organisms: Structures and Processes

Performance Expectations

3-LS1-1
	Principle III: Natural systems proceed through cycles that humans depend upon, benefit from and can alter.

Crosscutting Concepts

· Patterns
	As they learn that “reproduction is essential to the continued existence of every kind of organism, and that plants and animals have unique and diverse life cycle” (LS1.B), students should be developing an understanding “that natural systems proceed through cycles and processes that are required for their functioning; that human practices depend upon and benefit from the cycles and processes that operate within natural systems; and that human practices can alter the cycles and processes that operate within natural systems” (Principle III Concepts a, b, c).
	Cycle of Life

Flowering Plants in Our Changing Environment

Structures for Survival in a Healthy Ecosystem
Living Things in Changing

Environments

	3-LS3  Heredity: Inheritance and Variation of Traits
Performance Expectations

3-LS3-2
	Principle II: The long-term functioning and health of terrestrial, freshwater, coastal and marine ecosystems are influenced by their relationships with human societies.

Crosscutting Concepts

· Patterns

· Cause and Effect
	As they learn that some “characteristics result from individuals’ interactions with the environment, which can range from diet to learning, that many characteristics involve both inheritance and environment” (LS3.A), and that “the environment also affects the traits that an organism develops” (LS3.B), students should be developing an understanding “that direct and indirect changes to natural systems due to the growth of human populations and their consumption rates influence the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concept a).
	Structures for Survival in a Healthy Ecosystem

Living Things in Changing

Environments
Alike and Different

Flowering Plants in Our Changing Environment

	3-LS4  Biological Evolution: Unity and Diversity

Performance Expectations

3-LS4-2
3-LS4-3

3-LS4-4
	Principle II: The long-term functioning and health of terrestrial, freshwater, coastal and marine ecosystems are influenced by their relationships with human societies.

Crosscutting Concepts

· Cause and Effect

· Systems and System Models
	As they discover that when the environment changes in ways that affect a place’s physical characteristics, temperature, or availability of resources, some organisms survive and reproduce, others move to new locations, yet others move into the transformed environment, and some die (LS2.C); that for any particular environment, some kinds of organisms survive well, some survive less well (LS4.C), and some cannot survive at all; and that populations live in a variety of habitats, and change in those habitats affects the organisms living there (LS4.D), students should be developing an understanding “that direct and indirect changes to natural systems due to the growth of human populations and their consumption rates, that methods used to extract, harvest, transport and consume natural resources, and that the expansion and operation of human communities influence the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concepts a, b, c).
	Structures for Survival in a Healthy Ecosystem

Living Things in Changing

Environments

	3-5-ETS1  Engineering Design

Performance Expectations

3-5-ETS1-1
3-5-ETS1-2
	Principle V: Decisions affecting resources and natural systems are based on a wide range of considerations and decision-making processes.

Connections to Engineering, Technology, and Applications of Science

· Influence of Engineering, Technology, and Science on Society and the Natural World
	As they recognize that “different proposals for solutions can be compared on the basis of how well each one meets the specified criteria for success or how well each takes the constraints into account” (ETS1.A), students should be developing an understanding of “the spectrum of what is considered in making decisions about resources and natural systems and how those factors influence decisions” (Principle V Concept a).
	Structures for Survival in a Healthy Ecosystem

Living Things in Changing

Environments


Grade Four
Appropriate Alignments among Environmental Principles and Concepts (EP&Cs) and CA NGSS

	
	Connections Between Crosscutting Concepts and Environmental Principles
	Clarifications and Connections Between

DCIs and EP&Cs
	Relevant EEI unit materials that can support NGSS instruction

	4-LS1  From Molecules to Organisms: Structures and Processes

Performance Expectations

4-LS1-1
	Principle II: The long-term functioning and health of terrestrial, freshwater, coastal and marine ecosystems are influenced by their relationships with human societies.
Crosscutting Concepts

· Systems and System Models
	As they learn that “plants and animals have both internal and external structures that serve various functions in growth, survival, behavior, and reproduction” (LS1.A), students should be developing an understanding “that direct and indirect changes to natural systems due to the growth of human populations and their consumption rates influence the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concept a), “that methods used to extract, harvest, transport and consume natural resources influence the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concept b), and “that the expansion and operation of human communities influences the geographic extent, composition, biological diversity, and viability of natural system” (Principle II Concept c).
	Structures for Survival in a Healthy Ecosystem

Living Things in Changing

Environments
The Flow of Energy through Ecosystems

	4-ESS3  Earth and Human Activity
Performance Expectations

4-ESS3-1
	Principle I: The continuation and health of individual human lives and of human communities and societies depend on the health of the natural systems that provide essential goods and ecosystem services.

Crosscutting Concepts

· Cause and Effect

· Energy and Matter

Connections to Engineering, Technology, and Applications of Science

· Influence of Engineering, Technology, and Science on Society and the Natural World
	As they learn that some “energy and fuels that humans use are derived from natural sources, and their use affects the environment in multiple ways,” and that some resources are renewable over time, and others are not.” (ESS3.A), students should be developing an understanding “that the goods produced by natural systems are essential to human life and to the functioning of our economies and cultures” (Principle I Concept a).
	Energy and Material Resources: Renewable or Not?
Plants: The Ultimate Energy Resource

	3-5-ETS1  Engineering Design

Performance Expectations

3-5-ETS1-1
	Principle V: Decisions affecting resources and natural systems are based on a wide range of considerations and decision-making processes.

Connections to Engineering, Technology, and Applications of Science

· Influence of Engineering, Technology, and Science on Society and the Natural World
	As they recognize that “different proposals for solutions can be compared on the basis of how well each one meets the specified criteria for success or how well each takes the constraints into account” (ETS1.A), students should be developing an understanding of “the spectrum of what is considered in making decisions about resources and natural systems and how those factors influence decisions” (Principle V Concept a).
	Life and Death with Decomposers

Microorganisms and the Human World


Grade Five
Appropriate Alignments among Environmental Principles and Concepts (EP&Cs) and CA NGSS

	
	Connections Between Crosscutting Concepts and Environmental Principles
	Clarifications and Connections Between

DCIs and EP&Cs
	Relevant EEI unit materials that can support NGSS instruction

	5-LS1  From Molecules to Organisms:  Structures and Processes
Performance Expectations

5-LS1-1
	Principle IV: The exchange of matter between natural systems and human societies affects the long-term functioning of both.
Crosscutting Concepts

· Cause and Effect

· Energy and Matter
	As they learn that “plants acquire their material for growth chiefly from air and water” (LS1.C), students should be developing an understanding “that the effects of human activities on natural systems are directly related to the quantities of resources consumed and to the quantity and characteristics of the resulting byproducts” (Principle IV Concept a).
	Plants: The Ultimate Energy Resource

The Flow of Energy Through Ecosystems

Life and Death with Decomposers

	5-LS2  Ecosystems:  Interactions, Energy, and Dynamics
Performance Expectations

5-LS2-1
	Principle III: Natural systems proceed through cycles that humans depend upon, benefit from and can alter.

Principle IV: The exchange of matter between natural systems and human societies affects the long-term functioning of both.

Crosscutting Concepts

· Systems and System Models

· Energy and Matter
	As they learn that “the food of almost any kind of animal can be traced back to plants; organisms are related in food webs in which some animals eat plants for food and other animals eat the animals that eat plants; some organisms, such as fungi and bacteria, break down dead organisms (both plants or plants parts and animals) and therefore operate as ‘decomposers;’ decomposition eventually restores (recycles) some materials back to the soil; organisms can survive only in environments in which their particular needs are met; a healthy ecosystem is one in which multiple species of different types are each able to meet their needs in a relatively stable web of life; newly introduced species can damage the balance of an ecosystem” (LS2.A), and that “matter cycles between the air and soil and among plants, animals, and microbes as these organisms live and die; organisms obtain gases, and water, from the environment, and release waste matter (gas, liquid, or solid) back into the environment” (LS2.B), students should be developing an understanding “that the effects of human activities on natural systems are directly related to the quantities of resources consumed and to the quantity and characteristics of the resulting byproducts” (Principle IV Concept a); “that the byproducts of human activity are not readily prevented from entering natural systems and may be beneficial, neutral, or detrimental in their effect” (Principle IV Concept b); “that natural systems proceed through cycles and processes that are required for their functioning; and that human practices can alter the cycles and processes that operate within natural systems” (Principle III Concept a); and “that human practices can alter the cycles and processes that operate within natural systems” (Principle III Concept c).
	Plants: The Ultimate Energy Resource

The Flow of Energy Through Ecosystems

Life and Death with Decomposers

	5-ESS2  Earth’s Systems

Performance Expectations

5-ESS2-1

5-ESS2-2
	Principle III: Natural systems proceed through cycles that humans depend upon, benefit from and can alter.

Crosscutting Concepts

· Cause and Effect

· Systems and System Models
	As they discover that “Earth’s major systems are the geosphere, the hydrosphere, the atmosphere, and the biosphere,” “these systems interact in multiple ways to affect Earth’s surface materials and processes,” “the ocean supports a variety of ecosystems and organisms, shapes landforms, and influences climate,” and that “winds and clouds in the atmosphere interact with the landforms to determine patterns of weather” (ESS2.A), students should be developing an understanding “that natural systems proceed through cycles and processes that are required for their functioning; and that human practices can alter the cycles and processes that operate within natural systems” (Principle III Concept a); “that human practices depend upon and benefit from the cycles and processes that operate within natural systems” (Principle III Concept b) and “that human practices can alter the cycles and processes that operate within natural systems” (Principle III Concept c).
	Earth’s Water

Changing States: Water, Natural Systems, and Human Communities

Precipitation, People, and the Natural World

Our Water: Sources and Uses

	5-ESS3  Earth and Human Activity

Performance Expectations

5-ESS3-1
	Principle II: The long-term functioning and health of terrestrial, freshwater, coastal and marine ecosystems are influenced by their relationships with human societies.

Crosscutting Concepts

· Systems and System Models
	As they learn that “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” (ESS3.C), students should be developing an understanding “that direct and indirect changes to natural systems due to the growth of human populations and their consumption rates influence the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concept a), “that methods used to extract, harvest, transport and consume natural resources influence the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concept b), and “that the expansion and operation of human communities influences the geographic extent, composition, biological diversity, and viability of natural system” (Principle II Concept c).
	Earth’s Water

Changing States: Water, Natural Systems, and Human Communities

Precipitation, People, and the Natural World

Our Water: Sources and Uses
Life and Death with Decomposers

	5-PS3  Energy

Performance Expectations

5-PS3-1
	Principle II: The long-term functioning and health of terrestrial, freshwater, coastal and marine ecosystems are influenced by their relationships with human societies.

Crosscutting Concepts

· Energy and Matter
	As they recognize that “food provides animals with the materials they need for body repair and growth and the energy they need to maintain body warmth and for motion (LS1.C), students should be developing an understanding “that direct and indirect changes to natural systems due to the growth of human populations and their consumption rates influence the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concept a).
	Plants: The Ultimate Energy Resource

The Flow of Energy Through Ecosystems

	3-5-ETS1  Engineering Design

Performance Expectations

3-5-ETS1-2
	Principle V: Decisions affecting resources and natural systems are based on a wide range of considerations and decision-making processes.

Connections to Engineering, Technology, and Applications of Science

· Influence of Engineering, Technology, and Science on Society and the Natural World
	As they recognize that “different solutions need to be tested in order to determine which of them best solves the problem, given the criteria and the constraints” (ETS1.C), students should be developing an understanding of “the spectrum of what is considered in making decisions about resources and natural systems and how those factors influence decisions” (Principle V Concept a).
	Earth’s Water

Changing States: Water, Natural Systems, and Human Communities

Precipitation, People, and the Natural World

Our Water: Sources and Uses


Grades Six, Seven, and Eight

Appropriate Alignments among Environmental Principles and Concepts (EP&Cs) and CA NGSS

	
	Connections Between Crosscutting Concepts and Environmental Principles
	Clarifications and Connections Between

DCIs and EP&Cs
	Relevant EEI unit materials that can support NGSS instruction

	MS-LS1  From Molecules to Organisms: Structures and Processes

Performance Expectations

MS-LS1-4

MS-LS1-5

MS-LS1-6
	Principle II: The long-term functioning and health of terrestrial, freshwater, coastal and marine ecosystems are influenced by their relationships with human societies.

Principle IV: The exchange of matter between natural systems and human societies affects the long-term functioning of both.

Crosscutting Concepts

· Cause and Effect

· Systems and System Models

· Energy and Matter
	As they learn that “animals engage in characteristic behaviors that increase the odds of reproduction;” and that “genetic factors as well as local conditions affect the growth of the adult plant” (LS1.B), students should be developing an understanding “that the expansion and operation of human communities influences the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concept c).

As they learn about “the role of photosynthesis in the cycling of matter and flow of energy” (MS-LS1-6), and the “release of energy as matter moves through an organism” (MS-LS1-7), and “within a natural system, the transfer of energy drives the motion and/or cycling of matter” (CC Energy and Matter) students should be developing an understanding “that the byproducts of human activity are not readily prevented from entering natural systems and may be beneficial, neutral, or detrimental in their effect” (Principle IV Concept b).
	Energy: Pass It On!

Shaping Natural Systems through Evolution

Responding to Environmental Change

	MS-LS2  Ecosystems: Interactions, Energy, and Dynamics

Performance Expectations

MS-LS2-1

MS-LS2-3

MS-LS2-4

MS-LS2-5
	Principle I: The continuation and health of individual human lives and of human communities and societies depend on the health of the natural systems that provide essential goods and ecosystem services.

Principle II: The long-term functioning and health of terrestrial, freshwater, coastal and marine ecosystems are influenced by their relationships with human societies.

Principle III: Natural systems proceed through cycles that humans depend upon, benefit from and can alter.

Principle IV: The exchange of matter between natural systems and human societies affects the long-term functioning of both.

Principle V: Decisions affecting resources and natural systems are based on a wide range of considerations and decision-making processes.

Crosscutting Concepts

· Patterns

· Cause and Effect

· Energy and Matter

· Stability and Change
	As they learn that changes in biodiversity can influence humans’ resources, such as food, energy, and medicines, as well as ecosystem services that humans rely on” (LS4.D), students should be developing an understanding “that the quality, quantity and reliability of the goods and ecosystem services provided by natural systems are directly affected by the health of those systems” (Principle I Concept c).

As they learn that “organisms, and populations of organisms, are dependent on their environmental interactions both with other living things and with nonliving factors” and that the “growth of organisms and population increases are limited by access to resources” (LS2.A), students should be developing an understanding “that methods used to extract, harvest, transport and consume natural resources influence the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concept b).

As they learn that “transfers of matter into and out of the physical environment occur at every level.” “the atoms that make up the organisms in an ecosystem are cycled repeatedly between the living and nonliving parts of the ecosystem” (LS2.B) and that “disruptions to any physical or biological component of an ecosystem can lead to shifts in all its populations” (LS2.C), students should be developing an understanding “that natural systems proceed through cycles and processes that are required for their functioning, and that human practices can alter the cycles and processes that operate within natural systems.” (Principle III Concepts a and c) Students should also be developing an understanding “that the capacity of natural systems to adjust to human-caused alterations depends on the nature of the system as well as the scope, scale, and duration of the activity and the nature of its byproducts” (Principle IV Concept c).

As they learn that “there are systematic processes for evaluating solutions with respect to how well they meet the criteria and constraints of a problem” (ETS1.B), students should be developing an understanding of “the spectrum of what is considered in making decisions about resources and natural systems and how those factors influence decisions” (Principle V Concept a).
	Energy: Pass It On!

Shaping Natural Systems through Evolution

Responding to Environmental Change

Playing the Same Role
Extinction: Past and Present

The Flow of Energy through Ecosystems

Precipitation, People and the Natural World

Energy and Material Resources: Renewable or Not?

Made from Earth:  How Natural Resources Become Things We Use

	MS-LS4  Biological Evolution: Unity and Diversity

Performance Expectations

MS-LS4-1

MS-LS4-2

MS-LS4-6
	Principle II: The long-term functioning and health of terrestrial, freshwater, coastal and marine ecosystems are influenced by their relationships with human societies.

Crosscutting Concepts

· Patterns

· Cause and Effect
	As they learn “that adaptation by natural selection acting over generations is one important process by which species change over time in response to changes in environmental conditions”( LS4.C) and that “natural selection leads to the predominance of certain traits in a population, and the suppression of others” (LS4.B), students should be developing an understanding “that the expansion and operation of human communities” and “that direct and indirect changes to natural systems due to the growth of human populations and their consumption rates influence the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concepts a and c).
	Shaping Natural Systems through Evolution

Extinction: Past and Present

Responding to Environmental Change

	MS-ESS2  Earth’s Systems

Performance Expectations

MS-ESS2-4
	Principle III: Natural systems proceed through cycles that humans depend upon, benefit from and can alter.

Crosscutting Concepts

· Patterns

· Cause and Effect

· Systems and System Models

· Stability and Change
	As they learn that “water continually cycles among land, ocean, and atmosphere via transpiration, evaporation, condensation and crystallization, and precipitation, as well as downhill flows on land, the complex patterns of the changes and the movement of water in the atmosphere, determined by winds, landforms, and ocean temperatures and currents, are major determinants of local weather patterns, global movements of water and its changes in form are propelled by sunlight and gravity” (ESS2.C), students should be developing an understanding “that natural systems proceed through cycles and processes that are required for their functioning; that human practices depend upon and benefit from the cycles and processes that operate within natural systems; and that human practices can alter the cycles and processes that operate within natural systems” (Principle III Concepts a, b, and c).
	Earth’s Water

Changing States: Water, Natural Systems, and Human Communities

Precipitation, People, and the Natural World

Our Water: Sources and Uses
The Dynamic Nature of Rivers

	MS-ESS3  Earth and Human Activity

Performance Expectations

MS-ESS3-1

MS-ESS3-2

MS-ESS3-3

MS-ESS3-4
	Principle I: The continuation and health of individual human lives and of human communities and societies depend on the health of the natural systems that provide essential goods and ecosystem services.

Principle II: The long-term functioning and health of terrestrial, freshwater, coastal and marine ecosystems are influenced by their relationships with human societies.

Crosscutting Concepts

· Patterns

· Cause and Effect

· Stability and Change
	As they learn that “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; and that these resources are distributed unevenly around the planet as a result of past geologic processes” (ESS3.A) that “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” (ESS3.C), and that “mapping the history of natural hazards in a region, combined with an understanding of related geologic forces can help forecast the locations and likelihoods of future events” (ESS3.B), students should be developing an understanding “that the quality, quantity and reliability of the goods and ecosystem services provided by natural systems are directly affected by the health of those systems” (Principle I Concept c). Students should also be developing an understanding “that the expansion and operation of human communities influences the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concept c).
	The Dynamic Nature of Rivers

Energy and Material Resources: Renewable or Not?

Made from Earth: How Natural Resources Become Things We Use 
Precipitation, People and the Natural World

Energy:  Pass it On!

Energy:  It’s Not All the Same to You

Responding to Environmental Change

Extinction: Past and Present

	MS-PS1  Matter and its Interactions

Performance Expectations

MS-PS1-3
	Principle II: The long-term functioning and health of terrestrial, freshwater, coastal and marine ecosystems are influenced by their relationships with human societies.

Crosscutting Concepts

· Cause and Effect 
· Scale, Proportion, and Quantity

· Energy and Matter

· Structure and Function

Connections to Engineering, Technology, and Applications of Science

· Influence of Engineering, Technology, and Science on Society and the Natural World
	As they learn that “synthetic materials come from natural resources and impact society (MS-PS1-3), students should be developing an understanding “that methods used to extract, harvest, transport and consume natural resources influence the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concept b).
	Made from Earth: How Natural Resources Become Things We Use

	MS-PS3  Energy

Performance Expectations

MS-PS3-3

MS-PS3-4
	Principle IV: The exchange of matter between natural systems and human societies affects the long-term functioning of both.

Crosscutting Concepts

· Scale, Proportion, and Quantity

· Systems and System Models

· Energy and Matter
	As they learn that “the amount of energy transfer needed to change the temperature of a matter sample by a given amount depends on the nature of the matter, the size of the sample, and the environment” (PS3.B), and that “when the motion energy of an object changes, there is inevitably some other change in energy at the same time” (PS3.B), students should be developing an understanding “that the effects of human activities on natural systems are directly related to the quantities of resources consumed and to the quantity and characteristics of the resulting byproducts” (Principle IV Concept a) and “that the capacity of natural systems to adjust to human-caused alterations depends on the nature of the system as well as the scope, scale, and duration of the activity and the nature of its byproducts” (Principle IV Concept c).
	Energy: It’s Not All the Same to You!

	MS-ETS1  Engineering Design 

Performance Expectations

MS-ETS1-3
	Principle V: Decisions affecting resources and natural systems are based on a wide range of considerations and decision-making processes.

Crosscutting Concepts

· Structure and Function
	As they learn that “there are systematic processes for evaluating solutions with respect to how well they meet the criteria and constraints of a problem” (ETS1.B), students should be developing an understanding of “the spectrum of what is considered in making decisions about resources and natural systems and how those factors influence decisions” (Principle V Concept a).
	Energy: It’s Not All the Same to You!

Energy and Material Resources: Renewable or Not?

Made from Earth: How Natural Resources Become Things We Use

The Dynamic Nature of Rivers


High School

Appropriate Alignments among Environmental Principles and Concepts (EP&Cs) and CA NGSS

	
	Connections Between Crosscutting Concepts and Environmental Principles
	Clarifications and Connections Between

DCIs and EP&Cs
	Relevant EEI unit materials that can support NGSS instruction

	HS-LS2  Ecosystems: Interactions, Energy, and Dynamics

Performance Expectations

HS-LS2-1

HS-LS2-2

HS-LS2-4

HS-LS2-5

HS-LS2-6

HS-LS2-7
	Principle II: The long-term functioning and health of terrestrial, freshwater, coastal and marine ecosystems are influenced by their relationships with human societies.

Principle IV: The exchange of matter between natural systems and human societies affects the long-term functioning of both.

Crosscutting Concepts

· Cause and Effect

· Systems and System Models

· Energy and Matter
	As they learn that “ecosystems have carrying capacities, which are limits to the numbers of organisms and populations they can support, these limits result from such factors as the availability of living and nonliving resources and from such challenges such as predation, competition, and disease” (LS2.A), “extreme fluctuations in conditions or the size of any population, however, can challenge the functioning of ecosystems in terms of resources and habitat availability” and “moreover, anthropogenic changes (induced by human activity) in the environment—including habitat destruction, pollution, introduction of invasive species, overexploitation, and climate change—can disrupt an ecosystem and threaten the survival of some species” (LS2.B), “humans depend on the living world for the resources and other benefits provided by biodiversity, but human activity is also having adverse impacts on biodiversity through overpopulation, overexploitation, habitat destruction, pollution, introduction of invasive species, and climate change, thus sustaining biodiversity so that ecosystem functioning and productivity are maintained is essential to supporting and enhancing life on Earth, sustaining biodiversity also aids humanity by preserving landscapes of recreational or inspirational value” (LS4.D), and “When evaluating solutions it is important to take into account a range of constraints including cost, safety, reliability and aesthetics and to consider social, cultural and environmental impacts” (ETS1.B), students should be developing an understanding “that direct and indirect changes to natural systems due to the growth of human populations and their consumption rates influence the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concept a), “that methods used to extract, harvest, transport and consume natural resources influence the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concept b), “that the expansion and operation of human communities influences the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concept c), “that the effects of human activities on natural systems are directly related to the quantities of resources consumed and to the quantity and characteristics of the resulting byproducts” Principle IV Concept a), “that the byproducts of human activity are not readily prevented from entering natural systems and may be beneficial, neutral, or detrimental in their effect” Principle IV Concept b), and “that the capacity of natural systems to adjust to human-caused alterations depends on the nature of the system as well as the scope, scale, and duration of the activity and the nature of its byproducts” Principle IV Concept c).
	Biodiversity: The Keystone to Life on Earth

Biological Diversity: The World’s Riches

Ecosystem Change in California
Differential Survival of Organisms

The Isolation of Species

The Greenhouse Effect on Natural Systems 

Ocean Currents and Natural Systems

Rainforests and Deserts:  Distribution, Uses and Human Influences

Life and Times of Carbon

Living Under One Roof

Liquid Gold:  California’s Water

	HS-LS3  Heredity: Inheritance and Variation of Traits

Performance Expectations

HS-LS3-2
	Principle III: Natural systems proceed through cycles that humans depend upon, benefit from and can alter.

Principle IV: The exchange of matter between natural systems and human societies affects the long-term functioning of both.

Crosscutting Concepts

· Cause and Effect
	As they learn that “environmental factors can also cause mutations in genes, and viable mutations are inherited, environmental factors also affect expression of traits, and hence affect the probability of occurrences of traits in a population, thus the variation and distribution of traits observed depends on both genetic and environmental factors” (LS3.B), students should be developing an understanding “that natural systems proceed through cycles and processes that are required for their functioning” (Principle III Concept a), “that human practices can alter the cycles and processes that operate within natural systems” (Principle III Concept c), “that the byproducts of human activity are not readily prevented from entering natural systems and may be beneficial, neutral, or detrimental in their effect” Principle IV Concept b), and “that the capacity of natural systems to adjust to human-caused alterations depends on the nature of the system as well as the scope, scale, and duration of the activity and the nature of its byproducts” Principle IV Concept c).
	High Tech Harvest: Genetic Engineering and

the Environment

The Isolation of Species

	HS-LS4  Biological Evolution: Unity and Diversity

Performance Expectations

HS-LS4-2

HS-LS4-4

HS-LS4-5
	Principle I: The continuation and health of individual human lives and of human communities and societies depend on the health of the natural systems that provide essential goods and ecosystem services.

Principle II: The long-term functioning and health of terrestrial, freshwater, coastal and marine ecosystems are influenced by their relationships with human societies.

Crosscutting Concepts

· Patterns

· Cause and Effect
	As they learn that “evolution is a consequence of the interaction of four factors: (1) the potential for a species to increase in number, (2) the genetic variation of individuals in a species due to mutation and sexual reproduction, (3) competition for an environment’s limited supply of the resources that individuals need in order to survive and reproduce, and (4) the ensuing proliferation of those organisms that are better able to survive and reproduce in that environment,” “adaptation also means that the distribution of traits in a population can change when conditions change, changes in the physical environment, whether naturally occurring or human induced, have thus contributed to the expansion of some species, the emergence of new distinct species as populations diverge under different conditions, and the decline–and sometimes the extinction–of some species, species become extinct because they can no longer survive and reproduce in their altered environment. If members cannot adjust to change that is too fast or drastic, the opportunity for the species’ evolution is lost,” (LS4.C), “humans depend on the living world for the resources and other benefits provided by biodiversity, but human activity is also having adverse impacts on biodiversity through overpopulation, overexploitation, habitat destruction, pollution, introduction of invasive species, and climate change, thus sustaining biodiversity so that ecosystem functioning and productivity are maintained is essential to supporting and enhancing life on Earth, sustaining biodiversity also aids humanity by preserving landscapes of recreational or inspirational value” (LS4.D), students should be developing an understanding “that direct and indirect changes to natural systems due to the growth of human populations and their consumption rates influence the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concept a), “that methods used to extract, harvest, transport and consume natural resources influence the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concept b), “that the expansion and operation of human communities influences the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concept c), “that the goods produced by natural systems are essential to human life and to the functioning of our economies and cultures” (Principle I Concept a), “that the ecosystem services provided by natural systems are essential to human life and to the functioning of our economies and cultures” (Principle I Concept b), “that the quality, quantity and reliability of the goods and ecosystem services provided by natural systems are directly affected by the health of those systems” (Principle I Concept c).
	High Tech Harvest: Genetic Engineering and

the Environment

Differential Survival of Organisms

Biodiversity: The Keystone to Life on Earth
Ecosystem Change in California

Biodiversity:  The World’s Riches

The Isolation of Species

Ocean Currents and Natural Systems

Liquid Gold:  California’s Water

	HS-ESS2  Earth’s Systems

Performance Expectations

HS-ESS2-2

HS-ESS2-4

HS-ESS2-5

HS-ESS2-6
	Principle III: Natural systems proceed through cycles that humans depend upon, benefit from and can alter.

Principle IV: The exchange of matter between natural systems and human societies affects the long-term functioning of both.

Crosscutting Concepts

· Cause and Effect

· Energy and Matter

· Stability and Change
	As they learn that “Earth’s systems, being dynamic and interacting, cause feedback effects that can increase or decrease the original changes,” “the geological record shows that changes to global and regional climate can be caused by interactions among changes in the sun’s energy output or Earth’s orbit, tectonic events, ocean circulation, volcanic activity, glaciers, vegetation, and human activities” (ESS2.A), “the abundance of liquid water on Earth’s surface and its unique combination of physical and chemical properties are central to the planet’s dynamics” (ESS2.C), gradual atmospheric changes were due to plants and other organisms that captured carbon dioxide and released oxygen,” and “changes in the atmosphere due to human activity have increased carbon dioxide concentrations and thus affect climate” (ESS2.D), students should be developing an understanding ““that natural systems proceed through cycles and processes that are required for their functioning” (Principle III Concept a), “that human practices depend upon and benefit from the cycles and processes that operate within natural systems.” (Principle III Concept b), “that human practices can alter the cycles and processes that operate within natural systems” (Principle III Concept c), “that the byproducts of human activity are not readily prevented from entering natural systems and may be beneficial, neutral, or detrimental in their effect” Principle IV Concept b), and “that the capacity of natural systems to adjust to human-caused alterations depends on the nature of the system as well as the scope, scale, and duration of the activity and the nature of its byproducts” Principle IV Concept c).
	The Greenhouse Effect on Natural Systems

The Life and Times of Carbon

Living Under One Roof

Liquid Gold: California’s Water
Rainforests and Deserts:  Distribution, Uses and Human Influences

	HS-ESS3  Earth and Human Activity

Performance Expectations

HS-ESS3-1

HS-ESS3-2

HS-ESS3-3

HS-ESS3-4

HS-ESS3-5

HS-ESS3-6
	Principle I: The continuation and health of individual human lives and of human communities and societies depend on the health of the natural systems that provide essential goods and ecosystem services.

Principle II: The long-term functioning and health of terrestrial, freshwater, coastal and marine ecosystems are influenced by their relationships with human societies.

Principle III: Natural systems proceed through cycles that humans depend upon, benefit from and can alter.

Principle IV: The exchange of matter between natural systems and human societies affects the long-term functioning of both.

Principle V: Decisions affecting resources and natural systems are based on a wide range of considerations and decision-making processes.

Crosscutting Concepts

· Cause and Effect

· Systems and System Models

· Stability and Change

Connections to Engineering, Technology, and Applications of Science

· Influence of Engineering, Technology, and Science on Society and the Natural World
	As they learn that “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” (ESS2.D), “resource availability has guided the development of human society, 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” (ESS3.A ), “the sustainability of human societies and the biodiversity that supports them requires responsible management of natural resources, scientists and engineers can make major contributions by developing technologies that produce less pollution and waste and that preclude ecosystem degradation” (ESS3.C), “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 future impacts, through computer simulations and other studies, important discoveries are still being made about how the ocean, the atmosphere, and the biosphere interact and are modified in response to human activities” (ESS3.D), and “when evaluating solutions, it is important to take into account a range of constraints, including cost, safety, reliability, and aesthetics, and to consider social, cultural, and environmental impacts” (ETS1.B), students should be developing an understanding “that the quality, quantity and reliability of the goods and ecosystem services provided by natural systems are directly affected by the health of those systems” (Principle I Concept c), “that direct and indirect changes to natural systems due to the growth of human populations and their consumption rates influence the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concept a), “that methods used to extract, harvest, transport and consume natural resources influence the geographic extent, composition, biological diversity, and viability of natural systems” (Principle II Concept b), “that human practices can alter the cycles and processes that operate within natural systems” (Principle III Concept c), “that the byproducts of human activity are not readily prevented from entering natural systems and may be beneficial, neutral, or detrimental in their effect” Principle IV Concept b), and “that the capacity of natural systems to adjust to human-caused alterations depends on the nature of the system as well as the scope, scale, and duration of the activity and the nature of its byproducts” Principle IV Concept c), and “the spectrum of what is considered in making decisions about resources and natural systems and how those factors influence decisions” (Principle V Concept a).
	Biodiversity: The Keystone to Life on Earth

The Greenhouse Effect on Natural Systems

The Life and Times of Carbon

Living Under One Roof
High Tech Harvest:  Genetic Engineering and the Environment

Ocean Currents and Natural Systems

Rainforests and Deserts:  Distribution, Uses and Human Influences

Liquid Gold: California’s Water

	HS-ETS1  Engineering Design 

Performance Expectations

HS-ETS1-3
	Principle V: Decisions affecting resources and natural systems are based on a wide range of considerations and decision-making processes.

Connections to Engineering, Technology, and Applications of Science

· Influence of Engineering, Technology, and Science on Society and the Natural World
	As they learn that “criteria and constraints also include satisfying any requirements set by society, such as taking issues of risk mitigation into account, and they should be quantified to the extent possible and stated in such a way that one can tell if a given design meets them, humanity faces major global challenges today, such as the need for supplies of clean water and food or for energy sources that minimize pollution, which can be addressed through engineering. These global challenges also may have manifestations in local communities” (ETS1.A), “when evaluating solutions, it is important to take into account a range of constraints, including cost, safety, reliability, and aesthetics, and to consider social, cultural, and environmental impacts” (ETS1.B), “criteria may need to be broken down into simpler ones that can be approached systematically, and decisions about the priority of certain criteria over others (trade-offs) may be needed” (ETS1.C), students should be developing an understanding of “the spectrum of what is considered in making decisions about resources and natural systems and how those factors influence decisions” (Principle V Concept a), and “the process of making decisions about resources and natural systems, and how the assessment of social, economic, political, and environmental factors has changed over time (Principle V Concept b).
	High Tech Harvest: Genetic Engineering and

the Environment

The Greenhouse Effect on Natural Systems

Ocean Currents and Natural Systems

The Life and Times of Carbon

Living Under One Roof

Liquid Gold: California’s Water
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