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Students who demonstrate understanding can: 
Develop and use a model of the Earth-sun-moon system to describe the cyclic patterns of lunar phases, eclipses of the sun and moon, and seasons.
[Clarification Statement: Examples of models can be physical, graphical, or conceptual.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Developing and Using Models
Modeling in 6–8 builds on K–5 experiences and progresses to developing, using, and revising models to describe, test, and predict more abstract phenomena and design systems.
Develop and use a model to describe phenomena.
	ESS1.A: The Universe and Its Stars
Patterns of the apparent motion of the sun, the moon, and stars in the sky can be observed, described, predicted, and explained with models.
ESS1.B: Earth and the Solar System
This model of the solar system can explain 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.
	Patterns
Patterns can be used to identify cause-and-effect relationships.
Connections to Nature of Science
Scientific Knowledge Assumes an Order and Consistency in Natural Systems
Science assumes that objects and events in natural systems occur in consistent patterns that are understandable through measurement and observation.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
2.1	Ability to develop models 
2.2	Ability to use models
2.3	Ability to evaluate and revise models
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
2.1.1 	Ability to determine the components as well as relationships among multiple components, to include or omit, of a scientific event, system, or design solution
2.2.1	Ability to use the model to collect evidence to reason qualitatively or quantitatively about concepts and relationships represented in the model 
2.2.2	Ability to use the model to generate explanations and predictions about the behavior of a scientific phenomenon
2.3.2 	Ability to revise models in light of empirical evidence to improve their explanatory and predictive power  
Disciplinary Core Idea Assessment Targets
	ESS1.A.3a	Model the arcing paths of the Sun, Moon, and stars through the night’s sky in relation to Earth’s axis
ESS1.B.4a	Describe the spatial and temporal relationships among the Earth-Moon-Sun system
ESS1.B.4b	Identify the Sun as the original source of light/energy that illuminates the Moon and warms Earth
ESS1.B.4c	Model the path of light from a source as a line directed towards another object and the behaviors of light (e.g., reflection)
ESS1.B.4d	Explain lunar phases in terms of the relative positions of the Sun, Earth, and Moon
ESS1.B.4e	Describe how the Moon’s equal rotational and orbital speeds results in the inability to see the far side of the Moon from Earth
ESS1.B.4	f	Ability to identify and describe the role of the tilt in the Moon’s orbital plane with respect to Earth’s orbit around the Sun in terms of the frequency and type of lunar and solar eclipses
ESS1.B.4g	Identify and describe the role of Earth’s axial tilt in causing seasons despite minimal change in the proximity to the Sun
ESS1.B.4h	Contrast sunlight received by the northern and southern hemispheres leading to opposite experiences of winter/summer
Crosscutting Concept Assessment Target(s)
CCC1	Use patterns to identify cause-and-effect relationships
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides a phenomenon related to the Earth-Moon-Sun system and a list of relevant and irrelevant components, labels, or other representations for a model:
Identifies appropriate components needed to develop a model to explain the phenomenon (2.1.1, ESS1.B.4, and CCC1)
Task provides an incomplete or incorrect model of a phenomenon related to the Earth-Moon-Sun system and a list of relevant and irrelevant components, labels, or other representations: 
Identifies the components, labels, or representation to complete the model to explain the phenomena (2.1.1, ESS1.B.4, and CCC1)
Task provides evidence generated from a model representing a phenomenon related to the Earth-Moon-Sun system and a driving question or hypothesis:
Evidence generated from the model to answer the question or support/refute the hypothesis (2.2.1, ESS1.B.4, and CCC1)
Task provides a model representing a phenomenon related to the Earth-Moon-Sun model:
Identifies the relationships between components of the model based on the evidence (2.2.1, ESS1.B.4, and CCC1)
Task provides a model and a phenomenon related to the Earth-Moon-Sun system:
Identifies the explanation that the model is trying to convey (2.2.2, ESS1.B.4, and CCC1)
Identifies the predictive meaning of the model (2.2.2, ESS1.B.4, and CCC1)
Uses the model to make a prediction (2.2.2, ESS1.B.4, and CCC1)
Manipulates the model to correctly depict an explanation of the observed phenomenon (2.2.2, ESS1.B.4, and CCC1)
Task provides a model with a limitation in representing a phenomenon related to the Earth-Moon-Sun system:
Identifies a revision that improves the model’s explanatory or predictive power (2.3.2, ESS1.B.4, and CCC1)
Identifies the rationale for revising the model (2.3.2, ESS1.B.4, and CCC1)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Phenomena associated with timing and appearance of eclipses
The differences in seasons in the northern vs. southern hemispheres
The seasonal changes observed in the patterns of movement of the Moon, Sun, and other objects in the sky
The relationship between position of the Sun, Moon, and Earth to lunar phases.
Changes that model the amount of the Moon’s surface that is illuminated over the lunar cycle.
Models used to compare the rates of rotation and revolution of the Moon and Earth. 
Models used to illustrate why only one side of the Moon is visible from Earth. 
The relationships between Earth’s tilt on its axis of rotation and seasonal changes.
Comparison of the frequency of eclipses of the Sun and Moon to the frequency of full Moons and new Moons.
Common Misconceptions
Note that the list in this section is not exhaustive.
The dark side of the Moon does not receive light from the Sun.
All objects within the solar system orbit on the same plane.
The distance between Earth and the Sun is the primary cause of seasons.
Additional Assessment Boundaries
None listed at this time.
Additional References
MS-ESS1-1 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/MS-ESS1-1 Evidence Statements June 2015 asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
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Students who demonstrate understanding can: 
Develop and use a model to describe the role of gravity in the motions within galaxies and the solar system.
[Clarification Statement: Emphasis for the model is on gravity as the force that holds together the solar system and Milky Way galaxy and controls orbital motions within them. Examples of models can be physical (such as the analogy of distance along a football field or computer visualizations of elliptical orbits) or conceptual (such as mathematical proportions relative to the size of familiar objects such as students' school or state).] [Assessment Boundary: Assessment does not include Kepler’s Laws of orbital motion or the apparent retrograde motion of the planets as viewed from Earth.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Developing and Using Models 
Modeling in 6–8 builds on K–5 experiences and progresses to developing, using, and revising models to describe, test, and predict more abstract phenomena and design systems. 
Develop and use a model to describe phenomena. 
	ESS1.A: The Universe and Its Stars 
4. Earth and its solar system are part of the Milky Way galaxy, which is one of many galaxies in the universe. 
ESS1.B: Earth and the Solar System 
3. The solar system consists of the sun and a collection of objects, including planets, their moons, and asteroids that are held in orbit around the sun by its gravitational pull on them. 
5. The solar system appears to have formed from a disk of dust and gas, drawn together by gravity. 
	Systems and System Models 
Models can be used to represent systems and their interactions. 
Connections to Nature of Science 
Scientific Knowledge Assumes an Order and Consistency in Natural Systems 
Science assumes that objects and events in natural systems occur in consistent patterns that are understandable through measurement and observation. 


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction (hyperlink to section on explanation of assessment targets) for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
2.1	Ability to develop models
2.2	Ability to use models
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
2.1.1	Ability to determine the components as well as relationships among multiple components, to include or omit, of a scientific event, system, or design solution
2.2.1	Ability to use the model to collect evidence to reason qualitatively or quantitatively about concepts and relationships represented in the model
Disciplinary Core Idea Assessment Targets
ESS1.A.4a	Place Earth in its appropriate relative position within our solar system
ESS1.A.4b	Describe (in degrees of magnitude) the relative spatial scales involved from solar systems to galaxies to broader clusters in the universe
ESS1.A.4c	Consider scale (in mass, distance, and time) as a factor determining which components are relevant when understanding the solar system, galaxy, or universe
ESS1.B.3a	Describe gravity as the attractive force that keeps solar systems and galaxies together
ESS1.B.4b	Describe the fundamental relationships between the attractive force of gravity acting upon two objects and their masses (linear) and/or the distance separating them (nonlinear)
ESS1.B.4c	Predict continuing orbital behavior among celestial bodies (without Kepler’s laws) and consider hypotheticals of the introduction or removal of bodies (e.g., what would happen to orbits if the Sun were to disappear?). This includes eclipses, lunar phases, seasons, and asteroids/comets
ESS1.B.5a	Describe the role of gravity in the accretion of gases and dust particles into suns, planets, and other bodies in the solar system
Crosscutting Concept Assessment Target(s)
CCC4	Use models to represent systems and their interactions
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides a model of the solar system which shows the orbital path of the planets around the Sun or moons around a planet:
Selects and labels the appropriate vector quantities to explain the direction of motions of objects within the solar system (2.1.1, ESS1.B.3, and CCC4)
Task provides a randomly ordered list of all the components/sequences of events needed to model the formation of our solar system from a dust cloud (nebula):
Selects from the list of components and sequences of events to form a correct explanation of the formation of our solar system (2.1.1, ESS1.B.5, and CCC4)  
Task provides an incomplete simulated model of the solar system and/or Milky Way galaxy:
Identifies the locations of several celestial objects, including Earth, within the solar system to complete the model (2.1.1, ESS1.A.4, and CCC4)
Identifies the approximate location of our solar system within the Milky Way to complete the galaxy model (2.1.1, ESS1.A.4, and CCC4)  
Task provides a solar system data table, which includes the diameter of the Sun and of all the planets, as well as the planets’ orbital distances to the Sun:
Identifies a correct relatively sized scaled model of the solar system (2.1.2, ESS1.A.4, and CCC4)    
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
The periodic nature of comets and other small-bodied solar orbiters
The role of Earth’s axial tilt on seasons
Comparison of lunar and solar eclipses and the differences in their duration and frequency
Comparison of a lunar eclipse and a new/full moon
A collision between two celestial bodies
The annual cycles in nightly star constellations 
Examples of potential phenomena/context for items that focus on the relationship between Earth, the solar system and the Milky Way galaxy:
· The relative size of Earth compared to the solar system and/or the relative size of the solar system compared to the Milky Way
· The relative motion of Earth, the objects in the solar system, and objects in the Milky Way Galaxy
· The differences in scale when measuring distances between planets, stars, galaxies, and other objects in the universe
Common Misconceptions
Note that the list in this section is not exhaustive.
The Milky Way galaxy is at the center of the universe.
Earth and the solar system are at the center of the Milky Way.
The relative proximity of Earth to the Sun causes seasons.
Celestial bodies are discrete bodies without pattern or without hierarchy.
The solar system always existed in its current form.
Some, but not all, celestial objects have gravity.
Additional Assessment Boundaries
None listed at this time.
Additional References
MS-ESS1-2 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/MS-ESS1-2 Evidence Statements June 2015 asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
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Students who demonstrate understanding can: 
Analyze and interpret data to determine scale properties of objects in the solar system.
[Clarification Statement: Emphasis is on the analysis of data from Earth-based instruments, space-based telescopes, and spacecraft to determine similarities and differences among solar system objects. Examples of scale properties include the sizes of an object’s layers (such as crust and atmosphere), surface features (such as volcanoes), and orbital radius. Examples of data include statistical information, drawings and photographs, and models.] [Assessment Boundary: Assessment does not include recalling facts about properties of the planets and other solar system bodies.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	[bookmark: Text3]Analyzing and Interpreting Data
Analyzing data in 6–8 builds on K–5 experiences and progresses to extending quantitative analysis to investigations, distinguishing between correlation and causation, and basic statistical techniques of data and error analysis.
Analyze and interpret data to determine similarities and differences in findings.
	ESS1.B: Earth and the Solar System
3. The solar system consists of the sun and a collection of objects, including planets, their moons, and asteroids that are held in orbit around the sun by its gravitational pull on them.
	Scale, Proportion, and Quantity
Time, space, and energy phenomena can be observed at various scales using models to study systems that are too large or too small.
Connections to Engineering, Technology, and Applications of Science
Interdependence of Science, Engineering, and Technology
Engineering advances have led to important discoveries in virtually every field of science and scientific discoveries have led to the development of entire industries and engineered systems.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction (hyperlink to section on explanation of assessment targets) for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
[bookmark: Text11]4.2	Ability to analyze data to identify relationships
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
4.2.2	Ability to identify patterns (qualitative or quantitative) among variables represented in data
4.2.3	Ability to apply concepts of statistics and probability to data
Disciplinary Core Idea Assessment Targets
ESS1.B.3a	Organize given data on solar system objects from various Earth- and space-based instruments to allow for interpretation	
ESS1.B.3b	Describe that different representations illustrate different characteristics of objects in the solar system, including differences in scale
ESS1.B.3c	Use quantitative analyses to describe similarities and differences among solar system objects by describing patterns of features of those objects at different scales including: distance from the Sun, diameter, surface features, structure, and composition
ESS1.B.3d	Identify advances in solar system science made possible by improved engineering and new developments in engineering made possible by advances in science
ESS1.B.3e	Use the patterns found in multiple types of data at varying scales to draw conclusions and the identifying characteristics of different categories of solar system objects based on their features, composition, and locations within the solar system
ESS1.B.3f		Use patterns in data as evidence to describe how two objects may be similar when viewed at one scale but may appear to be quite different when viewed at a different scale
ESS1.B.3g	Use the organization of data to facilitate drawing conclusions about the patterns of scale properties at more than one scale, such as those that are too large or too small to directly observe
Crosscutting Concept Assessment Target(s)
CCC3	Use models to study time, space, and energy phenomena ranging from the very small to the very large
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides a randomized data table with all relevant information on each planet in the solar system:
Identifies the order of the planets from the Sun outward based on data provided (4.2.2, ESS1.B.3, and CCC3) 
Identifies the patterns seen when comparing the inner planets to the outer planets (4.2.2, ESS1.B.3, and CCC3) 
Task provides a graphic of the diameter of asteroids versus the number of asteroids in our solar system:
Describes the relationship between a given asteroid diameter and its frequency representation (4.2.2, ESS1.B.3, and CCC3) 
Task provides a randomized chart of the average surface temperatures of the planets in our solar system:
Creates a bar graph that correctly compares the temperature of each planet (4.2.3, ESS1.B.3, and CCC3) 
Explains any pattern found regarding the surface temperatures of each planet and its location in the solar system (4.2.3, ESS1.B.3, and CCC3)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Depth of crust and atmosphere, or other layers, of a celestial body
Surface feature patterns:
· Potential associated phenomena/context: Compare the surface features of other planets to features on Earth 
Large storm systems
The orbits of planets, moons, asteroids, and comets:
· Potential associated phenomena/context: 
· Compare size and number of moons, asteroids, comets 
· Compare the composition of a planet’s atmosphere and position in the solar system 
· Compare the surface temperatures of solar system objects and  distance from the Sun
Characteristics of different planets, such as mass and density
Examples of potential phenomena for items that focus on relating advances in understanding of solar system to developments in engineering and science
Common Misconceptions
Note that the list in this section is not exhaustive.
A diagram of the solar system built to scale for distances from the Sun can also present the relative sizes of the planets and the Sun at the same scale.
Increased mass equals increased density.
Larger diameter equals more density.
Additional Assessment Boundaries
None listed at this time.
Additional References
MS-ESS1-3 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/MS-ESS1-3 Evidence Statements June 2015 asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
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Students who demonstrate understanding can: 
Construct a scientific explanation based on evidence from rock strata for how the geologic time scale is used to organize Earth's 4.6-billion-year-old history.
[Clarification Statement: Emphasis is on how analyses of rock formations and the fossils they contain are used to establish relative ages of major events in Earth’s history. Examples of Earth’s major events could range from being very recent (such as the last Ice Age or the earliest fossils of homo sapiens) to very old (such as the formation of Earth or the earliest evidence of life). Examples can include the formation of mountain chains and ocean basins, the evolution or extinction of particular living organisms, or significant volcanic eruptions.] [Assessment Boundary: Assessment does not include recalling the names of specific periods or epochs and events within them.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 6–8 builds on K–5 experiences and progresses to include constructing explanations and designing solutions supported by multiple sources of evidence consistent with scientific ideas, principles, and theories.
Construct a scientific explanation based on valid and reliable evidence obtained from sources (including the students’ own experiments) and the assumption that theories and laws that describe the natural world operate today as they did in the past and will continue to do so in the future.
	ESS1.C: The History of Planet Earth
The geologic time scale interpreted from rock strata provides a way to organize Earth’s history. Analyses of rock strata and the fossil record provide only relative dates, not an absolute scale.
	Scale, Proportion, and Quantity
Time, space, and energy phenomena can be observed at various scales using models to study systems that are too large or too small.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
6.1	Ability to construct explanations of phenomena
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
6.1.1	Ability to construct quantitative and/or qualitative explanations of observed relationships
6.1.2	Ability to apply scientific concepts, principles, theories, and big ideas to construct an explanation of a real-world phenomenon
6.1.3	Ability to use models and representations in scientific explanations
Disciplinary Core Idea Assessment Targets
	ESS1.C.4a	Articulate how events in the approximately 4.6-billion-year history of Earth are organized relative to each other on geologic timescales
ESS1.C.4b	Use evidence and reasoning to describe how relative ordering is determined using rock strata, layering, major geologic events, and the fossil record
ESS1.C.4c	Identify and describe geologic evidence such as types and order of rock strata, the fossil record, and major geologic events
ESS1.C.4d	Use multiple, valid sources of evidence, which could include experiments, to construct an explanation about the historical events on Earth
ESS1.C.4e	Use scientific reasoning to connect evidence to an explanation of the timeline of Earth’s history
Crosscutting Concept Assessment Target(s)
CCC3	Observe time, space, and energy phenomena at various scales using models to study systems that are too large or too small for direct observation
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides geologic evidence of Earth’s history (e.g., rock strata or the fossil record):
Makes a correct conclusion regarding the relationships between the geologic evidence and the geologic time scale (6.1.1, ESS1.C.4, and CCC3)
Describes how the evidence allows for the distinction between causal and correlational relationships (6.1.1, ESS1.C.4, and CCC3)
Uses scientific concepts, principles, theories, and big ideas to explain how the evidence supports a conclusion about Earth’s history (6.1.2, ESS1.C.4, and CCC3)
Task provides a model showing how a major geologic event such as a volcano or asteroid impact is recorded in rock strata or the fossil record:
Uses the model to construct an explanation of a phenomenon (6.1.3, ESS1.C.4, and CCC3)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Rock strata
· Rock layers may contain information about the environment when the rock formed.
Patterns of layering
· Interpret cross sections using fossils, faults, and other evidence.
· Compare age and history of rock layers at different locations using widespread and recognizable events such as volcanic eruptions.
Disruption of layers from major geologic events (e.g., volcanic eruptions, asteroid impacts, earthquakes, tsunamis, etc.)
The fossil record
· Correlate fossil evidence in similar rock layers at different locations to describe changes through geologic time.
· Mass extinctions of organisms have occurred and are evident in the geologic record.
Common Misconceptions
Note that the list in this section is not exhaustive.
Earth is relatively young.
Earth has not changed much over time.
There is very little evidence that Earth has changed over time.
Additional Assessment Boundaries
None listed at this time.
Additional References
MS-ESS1-4 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/MS-ESS1-4 Evidence Statements June 2015 asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
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Students who demonstrate understanding can: 
Develop a model to describe the cycling of Earth's materials and the flow of energy that drives this process.
[Clarification Statement: Emphasis is on the processes of melting, crystallization, weathering, deformation, and sedimentation, which act together to form minerals and rocks through the cycling of Earth’s materials.] [Assessment Boundary: Assessment does not include the identification and naming of minerals.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Developing and Using Models
Modeling in 6–8 builds on K–5 experiences and progresses to developing, using, and revising models to describe, test, and predict more abstract phenomena and design systems.
Develop and use a model to describe phenomena.
	ESS2.A: Earth’s Materials and Systems
5. All Earth processes are the result of energy flowing and matter cycling within and among the planet’s systems. This energy is derived from the sun and Earth’s hot interior. The energy that flows and matter that cycles produce chemical and physical changes in Earth’s materials and living organisms.
	Stability and Change
Explanations of stability and change in natural or designed systems can be constructed by examining the changes over time and processes at different scales, including the atomic scale.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
2.1	Ability to develop models
2.2	Ability to use models
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
2.1.1	Ability to determine the components as well as relationships among multiple components, to include or omit, of a scientific event, system, or design solution
2.1.2	Ability to determine scope, scale, and grain-size of the model, as appropriate to its intended use
2.1.3	Ability to represent mechanisms, relationships, and connections to illustrate, explain or predict a scientific event
2.2.1	Ability to use the model to collect evidence to reason qualitatively or quantitatively about concepts and relationships represented in the model
2.2.2	Ability to use the model to generate explanations and predictions about the behavior of a scientific phenomenon
Disciplinary Core Idea Assessment Targets
ESS2.A.5a	Identify the three main types of rocks (igneous, sedimentary, and metamorphic) based on their formation processes
ESS2.A.5b	Identify the types of earth materials that can be found in different locations
ESS2.A.5c	Describe that any type of rock can be changed into any other type of rock through different processes involving physical and/or chemical changes to the original rock
ESS2.A.5d	Identify and describe the processes involved in the cycling of earth materials (the rock cycle), such as melting, crystallization, deformation, weathering, and sedimentation
ESS2.A.5e	Identify and describe the sources of energy that drive the processes in the rock cycle (the Sun and Earth’s hot interior)
ESS2.A.5f		Describe the temporal and spatial scales over which the processes in the rock cycle operate
Crosscutting Concept Assessment Target(s)
CCC7	Construct explanations of stability and change in natural or designed systems by examining the changes over time and processes at different scales, including the atomic scale
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides both a description of a phenomenon that involves the cycling of earth materials and a list of relevant and irrelevant components, labels, or other representations to model the phenomenon:
Identifies the appropriate components, labels, or other representations to develop a model of the phenomenon that includes the flow(s)/source(s) of energy driving the process(es) (2.1.1, ESS2.A.5, and CCC7)
Task provides both an incomplete model of a phenomenon that involves the cycling of earth materials and a list of relevant and irrelevant components, labels, or other representations to model the phenomenon:
Identifies the appropriate components, labels, or other representations to complete the model of the phenomenon that includes the flow(s)/source(s) of energy driving the process(es) (2.1.1, ESS2.A.5, and CCC7)
Task provides both a description of a phenomenon that involves the cycling of earth materials and a list of components representing the relative spatial or temporal scales over which the processes involved occur:
Selects the components with the appropriate relative scales (2.1.2, ESS2.A.5, and CCC7)
Task provides an incomplete model of a process involved in the cycling of earth materials:
Selects the labels and/or representations to represent mechanisms and behaviors underlying the process (2.1.3, ESS2.A.5, and CCC7)
Task provides a model that illustrates the cycling of earth materials: 
Uses the model to identify evidence for relationships represented among different components of the system (2.2.1, ESS2.A.5, and CCC7)
Task provides a model that illustrates the cycling of earth materials:
Identifies the explanation that a provided model is trying to convey (2.2.2, ESS2.A.5, and CCC7)
Uses the model to make a prediction (2.2.2, ESS2.A.5, and CCC7)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Models of surface processes that include the Sun as a source of energy
Models of matter cycling on earth
A model or simulation that predicts the cycling of earth materials over different temporal scales
The changes in texture and composition as a rock layer is melted and then crystalizes into an igneous rock
The changes as rocks become sediment and then sedimentary rock
Earth’s hot interior provides energy to drive processes that produce metamorphic and igneous rocks.
The changes in texture and composition of a sedimentary rock as it is deformed into a metamorphic rock
Common Misconceptions
Note that the list in this section is not exhaustive.
Minerals and rocks are the same thing.
Rocks do not change. 
Rocks were formed where they are found.
Weathering and erosion are the same thing.
Wind and water cannot wear away rock. 
All processes in the rock cycle occur at the same rate and/or quickly or slowly.
Additional Assessment Boundaries
None listed at this time.
Additional References
MS-ESS2-1 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/MS-ESS2-1 Evidence Statements June 2015 asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
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Students who demonstrate understanding can: 
Construct an explanation based on evidence for how geoscience processes have changed Earth's surface at varying time and spatial scales.
[Clarification Statement: Emphasis is on how processes change Earth’s surface at time and spatial scales that can be large (such as slow plate motions or the uplift of large mountain ranges) or small (such as rapid landslides or microscopic geochemical reactions), and how many geoscience processes (such as earthquakes, volcanoes, and meteor impacts) usually behave gradually but are punctuated by catastrophic events. Examples of geoscience processes include surface weathering and deposition by the movements of water, ice, and wind. Emphasis is on geoscience processes that shape local geographic features, where appropriate.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 6–8 builds on K–5 experiences and progresses to include constructing explanations and designing solutions supported by multiple sources of evidence consistent with scientific ideas, principles, and theories.
Construct a scientific explanation based on valid and reliable evidence obtained from sources (including the students’ own experiments) and the assumption that theories and laws that describe nature operate today as they did in the past and will continue to do so in the future.
	[bookmark: Text5]ESS2.A: Earth Materials and Systems
4. 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.
ESS2.C: The Roles of Water in Earth's Surface Processes
7. Water’s movements—both on the land and underground—cause weathering and erosion, which change the land’s surface features and create underground formations.
	Scale Proportion and Quantity
Time, space, and energy phenomena can be observed at various scales using models to study systems that are too large or too small.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction (hyperlink to section on explanation of assessment targets) for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
6.1	Ability to construct explanations of phenomena
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
6.1.1	Ability to construct quantitative and/or qualitative explanations of observed relationships
6.1.2	Ability to apply scientific concepts, principles, theories, and big ideas to construct an explanation of a real-world phenomenon
6.1.3	Ability to use models and representations in scientific explanations
Disciplinary Core Idea Assessment Targets
	ESS2.A.4a	Recognize that surface features are the result of geological processes operating at varying temporal and spatial scales 
ESS2.A.4b	Recognize that present-day surface features will continue to undergo active change by the same processes that operated in the past (i.e., the concept of uniformitarianism)
ESS2.A.4c	Identify and describe plate tectonics and the surface features that result from plate motions
ESS2.A.4d	Identify and describe surface processes—such as weathering, erosion, and deposition—and the surface features that result from the processes
ESS2.A.4e	Identify and describe catastrophic events—such as earthquakes, volcanoes, and meteor impacts—and the surface features that result from the events
ESS2.A.4f		Distinguish between slow, large-scale geological processes and rapid, sometimes catastrophic geological events
ESS2.C.7a	Identify and describe how water, through various processes on both a microscopic scale and a large scale, can change Earth’s surface
Crosscutting Concept Assessment Target(s)
CCC3	Identify that time, space, and energy phenomena can be observed at various scales using models to study systems that are too large or too small
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides data from an experiment about a geological process that changes Earth’s surface:
Explains whether or not there is a causal relationship between the independent and dependent variables in the experiment (6.1.1, ESS2.C.7, and CCC3)
Task provides evidence (e.g., a description, observations, or data) about a change in a surface feature:
Uses the evidence and the appropriate scientific concepts (e.g., force), principles (e.g., superposition), theory (e.g., plate tectonics), or big ideas (e.g., energy) to explain the change in the surface feature (6.1.2, ESS2.A.4, and CCC3)
Task provides a model illustrating the change over time of a surface feature:
Constructs an explanation based on the change illustrated in the model (6.1.3, ESS2.A.4, and CCC3)
Uses the model to explain the change in the surface feature (6.1.3, ESS2.A.4, and CCC3)
Task provides evidence (e.g., a description, observations, or data) about a change in a surface feature:
Uses a model to represent an explanation for the change in the surface feature over time (6.1.3, ESS2.A.4, and CCC3)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Data or observations from an investigation of a geological process (e.g., soil erosion)
Examples of potential phenomena for items that focus on comparing duration and scale of examples of a geological process (e.g., erosion by landslide or soil creep, different types of volcanic eruptions , movement along faults under different conditions)
Before and after images of a surface feature after a sudden geological event (e.g., a landslide)
A series of images of a change over time of surface features as a result of erosion and deposition (e.g., delta formation/degradation)
A model of a surface feature formed by plate tectonics (e.g., a mountain range)
Examples of potential phenomena for items that focus on recognizing that present-day geologic processes operated in the past
Common Misconceptions
Note that the list in this section is not exhaustive.
Rock layers are deposited or formed at the same rate.
Rock layers erode at the same rate.
Mountains are permanent structures, unchanged over long periods of time.
Additional Assessment Boundaries
None listed at this time.
Additional References
MS-ESS2-2 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/MS-ESS2-2 Evidence Statements June 2015 asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
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Students who demonstrate understanding can: 
Analyze and interpret data on the distribution of fossils and rocks, continental shapes, and seafloor structures to provide evidence of the past plate motions.
[Clarification Statement: Examples of data include similarities of rock and fossil types on different continents, the shapes of the continents (including continental shelves), and the locations of ocean structures (such as ridges, fracture zones, and trenches).] [Assessment Boundary: Paleomagnetic anomalies in oceanic and continental crust are not assessed.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Analyzing and Interpreting Data
Analyzing data in 6–8 builds on K–5 experiences and progresses to extending quantitative analysis to investigations, distinguishing between correlation and causation, and basic statistical techniques of data and error analysis.
Analyze and interpret data to provide evidence for phenomena.
Connections to Nature of Science
Scientific Knowledge is Open to Revision in Light of New Evidence
Science findings are frequently revised and/or reinterpreted based on new evidence.
	ESS1.C: The History of Planet Earth
3. Tectonic processes continually generate new ocean sea floor at ridges and destroy old sea floor at trenches. (HS.ESS1.C GBE),(secondary)
ESS2.B: Plate Tectonics and Large-Scale System Interactions
3. 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.
	Patterns
Patterns in rates of change and other numerical relationships can provide information about natural systems.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction (hyperlink to section on explanation of assessment targets) for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
4.1	Ability to record and organize data
4.2	Ability to analyze data to identify relationships
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
4.1.3	Ability to organize data in a way that facilitates analysis and interpretation
4.2.1	Ability to use observational and/or empirical data to describe patterns and relationships
4.2.2	Ability to identify patterns (qualitative or quantitative) among variables represented in data 
4.2.4	Ability to consider limitations of data analysis
Disciplinary Core Idea Assessment Targets
ESS1.C.3a	Locate mid-ocean ridges and trenches along plate boundaries
ESS1.C.3b	Describe the evidence that supports the claim that mid-ocean ridges are sources of oceanic crusts
ESS1.C.3c	Describe the evidence that supports the claim that ocean trenches are sinks of oceanic crusts
ESS1.C.3d	Identify patterns in the age of the seafloor, which increases from a ridge or the center of an ocean to the edges of the ocean or a trench
ESS2.B.3a	Describe that distributions of certain similar fossils and rocks on widely separated continents are evidence of past plate motions
ESS2.B.3b	Describe that complementary shapes of widely separated continents are evidence of past plate motions
ESS2.B.3c	Describe that the pattern of the ages of the seafloor are evidence of past plate motions
Crosscutting Concept Assessment Target(s)
CCC1	Identify that patterns in rates of change and other numerical relationships can provide information about natural systems
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides data that can be used as evidence of past plate motions:
Organizes the information and data to identify a coherent pattern in the data (4.1.3, ESS2.B.3, and CCC1)
Interprets organized (either pre-organized data or organized by the student in an earlier task) to describe a coherent pattern regarding the data and plate movement (4.1.3, ESS2.B.3, and CCC1)
Task provides quantitative or qualitative data that can be used as evidence of past plate motions:
Describes a pattern or relationship among variables in the data set (4.2.1, ESS1.C.3, and CCC1)
Task provides background information and a data display (e.g., map or diagram) that provides evidence of past plate motions:
Identifies patterns or relationships in the data that can act as evidence of the past plate motions described in the background information (4.2.2, ESS2.B.3, and CCC1)
Task provides a data set that is limited in its ability to answer a particular scientific question regarding past tectonic plate motion:
Explains why the data set is limited in supporting an analysis of past plate motions (4.2.4, ESS2.B.3, and CCC1)
Identifies a new source of evidence that could supplement the provided data in answering the question (4.2.4, ESS2.B.3, and CCC1)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Maps or tables of the locations of similar fossils or rocks on different continents
Maps showing the coastline and outlines of the continental shelves
Maps showing the locations of mid-ocean ridges and trenches and ages of the seafloor
Diagrams and tables with the ages of the seafloor and distances from a mid-ocean ridge
Examples of potential phenomena for items that focus on comparing the  ages of rocks from the seafloor crust and from  continental crust
Examples of potential phenomena for items that focus on evidence of possible ancient plate tectonic boundaries (e.g., within the Appalachian Mountains) on continents
Examples of potential phenomena for items that focus on the evidence for the beginnings of plate tectonics early in Earth’s history
Common Misconceptions
Note that the list in this section is not exhaustive.
Only continents move.
The edges of continents are plate boundaries.
The seafloor is all the same age.
Earth is not a dynamic system.
Additional Assessment Boundaries
None listed at this time.
Additional References
MS-ESS2-3 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/MS-ESS2-3 Evidence Statements June 2015 asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
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Students who demonstrate understanding can: 
Develop a model to describe the cycling of water through Earth's systems driven by energy from the sun and the force of gravity.
[Clarification Statement: Emphasis is on the ways water changes its state as it moves through the multiple pathways of the hydrologic cycle. Examples of models can be conceptual or physical.] [Assessment Boundary: A quantitative understanding of the latent heats of vaporization and fusion is not assessed.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Developing and Using Models
Modeling in 6–8 builds on K–5 experiences and progresses to developing, using, and revising models to describe, test, and predict more abstract phenomena and design systems.
Develop a model to describe unobservable mechanisms.
	ESS2.C: The Roles of Water in Earth's Surface Processes
3. Water continually cycles among land, ocean, and atmosphere via transpiration, evaporation, condensation and crystallization, and precipitation, as well as downhill flows on land.
4. Global movements of water and its changes in form are propelled by sunlight and gravity.
	Energy and Matter
Within a natural or designed system, the transfer of energy drives the motion and/or cycling of matter.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
2.1 Ability to develop models
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
2.1.1 	Ability to determine the components as well as relationships among multiple components, to include or omit, of a scientific event, system, or design solution
2.1.2 	Ability to determine scope, scale, and grain-size of the model, as appropriate to its intended use
2.1.3 	Ability to represent mechanisms, relationships, and connections to illustrate, explain or predict a scientific event
Disciplinary Core Idea Assessment Targets
	ESS2.C.3a	Identify the components of the water cycle including water, energy, gravity, the atmosphere, landforms, and organisms
ESS2.C.3b	Identify the processes of the water cycle such as transpiration, evaporation, condensation, crystallization, precipitation, and runoff
ESS2.C.3c	Describe the relationships between the components of the water cycle (e.g., the transfer of energy from the Sun drives the evaporation of water)
ESS2.C.4a	Describe that the transfer of energy between water and the environment during phase changes drives the cycling of water
ESS2.C.4b	Describe that gravity acting on water in different phases and locations drives the cycling of water
ESS2.C.4c	Develop and use models of the water cycle that include both energy from light and the force of gravity driving water cycling between the oceans, the atmosphere, and land
Crosscutting Concept Assessment Target(s)
CCC5	Identify that within a natural or designed system, the transfer of energy 	drives the motion and/or cycling of matter
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides a phenomenon involving the water cycle and a list of relevant and irrelevant components and processes to model the phenomenon:
Selects the relevant components and/or labels the components (2.1.1, ESS2.C.3, and CCC5)
Selects the processes operating between components and/or labels those processes (2.1.1, ESS2.C.3, and CCC5)
Task provides an incomplete model representing a relevant weather event such as a map showing sea surface temperatures that lead to hurricane formation:
Completes the model to illustrate or predict the event (2.1.1, ESS2.C.4, and CCC5)
Task provides a diagram of the water cycle with all components the same size:
Selects the relative scale and size of the components appropriate to their relative importance (e.g., oceans have more influence on the cycle than lakes) (2.1.2, ESS2.C.3, and CCC5)
Task provides representations such as text descriptions, labels, or arrows to model phase changes and other processes in the water cycle:
Selects the representations that best illustrates the phase change or process (2.1.3,  ESS2.C.4, and CCC5)
Environmental Principles and Concepts
EP3: Natural systems proceed through cycles that humans depend upon, benefit from, and can alter.
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
The movement of water from the atmosphere to plants and from plants to the atmosphere
The movement of water over landmasses
Energy transfers to and from the environment during phase changes such as evaporation and condensation.
The roles of solar energy and gravity on the movement of water, leading to cloud formation, precipitation, and other weather processes
The relationship between energy in the atmosphere and oceans and the volume of glacial ice on Earth’s surface
The movement of water through aquifers
Common Misconceptions
Note that the list in this section is not exhaustive.
All processes in the water cycle are linear.
Living things are not part of the water cycle.
Additional Assessment Boundaries
None listed at this time.
Additional References
MS-ESS2-4 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/MS-ESS2-4 Evidence Statements June 2015 asterisks.pdf
Environmental Principles and Concepts http://californiaeei.org/abouteei/epc/
California Education and the Environment Initiative http://californiaeei.org/
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
Appendix 2: Connections to Environmental Principles and Concepts https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix2.pdf
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Students who demonstrate understanding can: 
Collect data to provide evidence for how the motions and complex interactions of air masses results in changes in weather conditions.
[Clarification Statement: Emphasis is on how air masses flow from regions of high pressure to low pressure, causing weather (defined by temperature, pressure, humidity, precipitation, and wind) at a fixed location to change over time, and how sudden changes in weather can result when different air masses collide. Emphasis is on how weather can be predicted within probabilistic ranges. Examples of data can be provided to students (such as weather maps, diagrams, and visualizations) or obtained through laboratory experiments (such as with condensation).] [Assessment Boundary: Assessment does not include recalling the names of cloud types or weather symbols used on weather maps or the reported diagrams from weather stations.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Planning and Carrying Out Investigations
Planning and carrying out investigations in 6-8 builds on K-5 experiences and progresses to include investigations that use multiple variables and provide evidence to support explanations or solutions.
Collect data to produce data to serve as the basis for evidence to answer scientific questions or test design solutions under a range of conditions.
	ESS2.C: The Roles of Water in Earth's Surface Processes
5. 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. 
ESS2.D: Weather and Climate 
5. Because these patterns are so complex, weather can only be predicted probabilistically. 
	Cause and Effect
Cause and effect relationships may be used to predict phenomena in natural or designed systems.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction (hyperlink to section on explanation of assessment targets) for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
3.3	Ability to collect the data for the investigation
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
3.3.1	Ability to use appropriate tools for accurate and precise measurements
3.3.2	Ability to make observations according to the investigation plan
3.3.3	Ability to evaluate the quality of data to determine if the evidence meets the goals of the investigation
Disciplinary Core Idea Assessment Targets
	ESS2.C.5a	Identify gravity as the force acting to power convection currents in the atmosphere
ESS2.C.5b	Describe how an air parcel is able to move due to the energy it contains, either from received sunlight or from trapped water molecules
ESS2.C.5c	Identify which weather patterns correspond to particular mass movements (e.g., tornados forming when cold air and hot air collide), energy availability (e.g., storm systems needing contained water energy), and landforms (e.g., the role of mountain ranges in inducing snowfall)
ESS2.C.5d	Identify the interacting causes of weather patterns
ESS2.D.5a	Identify sources of uncertainty when predicting weather patterns from measurements of wind, temperature, pressure, humidity, and other parameters
ESS2.D.5b	Describe the probability of the occurrence of a particular weather event based on measurements, and differentiate high probability from certainty
Crosscutting Concept Assessment Target(s)
CCC2	Use cause and effect relationships to predict phenomena in natural or designed systems
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides an experimental setup in which a student is going to measure temperature, humidity, and amount of rainfall each day for a month:
Identifies the correct tools needed for each measurement (3.3.1, ESS2.C.5, and CCC2)
Describes the correct use of each tool (3.3.1, ESS2.C.5, and CCC2)
Task provides a scenario of an investigation into the increased tendency of a particular weather event that cannot be explained merely by any one single condition (e.g., snow occurs in mountain ranges because wind pushes humid air into regions colder than it might otherwise go):
Describes the evidence necessary to attribute that pattern to more than a single cause-single effect relationship (3.3.2, ESS2.C.5, and CCC2)
Task provides a scenario which details the mechanism by which a meteorologist makes predictions about the likelihood of a particular weather event:
Identifies the challenges to making accurate predictions with regard to a weather event and distinguishing between a claim of low chance of a weather event and a claim that a weather event will not occur (3.3.3, ESS2.D.5, and CCC2) 
Task provides a scenario with details of an investigation by scientists regarding the contribution of air parcel temperature to weather patterns, concluding that a certain weather event (e.g., tornados) will not occur in a particular region because it is too cold:
Identifies that the temperatures measured during the investigation are only a limited set of all possible temperatures that a region may experience (3.3.3, ESS2.C.5, and CCC2)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
The role of mountain ranges in influencing weather patterns
Wind chill occurring when the movement of air acts to increase the rate of heat exchange from surface objects to the surrounding air
A probabilistic weather prediction, such as, “There is an X percent chance of rain today.”
Examples of potential phenomena for items that focus on the formation, characteristics, movement, and interaction of air masses
Examples of potential phenomena for items that focus on convection in the atmosphere and weather events
Examples of potential phenomena for items that focus on the formation and movement of major weather events (e.g., tornadoes, hurricanes)
Common Misconceptions
Note that the list in this section is not exhaustive.
Weather and climate are identical. 
The water molecules contained in the atmosphere are all in visible forms, such as fog and clouds.
Additional Assessment Boundaries
None listed at this time.
Additional References
MS-ESS2-5 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/MS-ESS2-5 Evidence Statements June 2015 asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
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Students who demonstrate understanding can: 
Develop and use a model to describe how unequal heating and rotation of the Earth cause patterns of atmospheric and oceanic circulation that determine regional climates.
[Clarification Statement: Emphasis is on how patterns vary by latitude, altitude, and geographic land distribution. Emphasis of atmospheric circulation is on the sunlight-driven latitudinal banding, the Coriolis effect, and resulting prevailing winds; emphasis of ocean circulation is on the transfer of heat by the global ocean convection cycle, which is constrained by the Coriolis effect and the outlines of continents. Examples of models can be diagrams, maps and globes, or digital representations.] [Assessment Boundary: Assessment does not include the dynamics of the Coriolis effect.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Developing and Using Models
Modeling in 6–8 builds on K–5 experiences and progresses to developing, using, and revising models to describe, test, and predict more abstract phenomena and design systems.
Develop and use a model to describe phenomena.
	ESS2.C: The Roles of Water in Earth's Surface Processes
Variations in density due to variations in temperature and salinity drive a global pattern of interconnected ocean currents.
ESS2.D: Weather and Climate
4. Weather and climate are influenced by interactions involving 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.
6. 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.
	Systems and System Models
Models can be used to represent systems and their interactions—such as inputs, processes and outputs—and energy, matter, and information flows within systems.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
2.1	Ability to develop models
2.2	Ability to use models
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
2.1.1	Ability to determine the components as well as relationships among multiple components, to include or omit, of a scientific event, system, or design solution
2.1.3	Ability to represent mechanisms, relationships, and connections to illustrate, explain or predict a scientific event
2.2.1	Ability to use the model to collect evidence to reason qualitatively or quantitatively about concepts and relationships represented in the model
2.2.2	Ability to use the model to generate explanations and predictions about the behavior of a scientific phenomenon
Disciplinary Core Idea Assessment Targets
	ESS2.C.6a	Identify and describe how variations in temperature and salinity affect the density of fluids, driving convection currents that can act both vertically and horizontally
ESS2.D.4a	Identify the components that affect climate including the rotating Earth, the atmosphere, the ocean, energy, and the distribution of continents, landforms, ice, and living things
ESS2.D.4b	Identify and describe relationships between components affecting climate including differences in the distribution of solar energy and temperature changes, the motion of ocean waters and air masses, factors affecting the motion of winds and currents, and thermal energy transfer
ESS2.D.4c	Describe the differing climate patterns due to changes in latitude and altitude
ESS2.D.6a	Describe the differing climate patterns in the center of continents versus marine coasts due to water being able to absorb more solar energy for every degree change in temperature than land can
Crosscutting Concept Assessment Target(s)
CCC4	Use a model to represent a system and its interactions—such as inputs, processes and outputs—and energy, matter, and information flows within the system
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides an incomplete model for the mixing of air cells from Mexico and Canada as they interact on the plains of Tornado Alley:
Adds labels to the model such as Earth’s rotation, the temperature of the interacting air cells, and the topology of the region (2.1.1, ESS2.D.4, and CCC4)
Completes the model to explain why tornados have their characteristic strength, why tornados rotate, and/or why tornados are more likely in the plains rather than in mountainous or coastal regions (2.1.1, ESS2.D.4, and CCC4)
Task provides a scenario in which air over the sea is cooler in daytime than the air on the coast, with the pattern reversing at night:
Uses a representation to illustrate the flow of air during daytime and nighttime (2.1.3, ESS2.D.4, and CCC4)
Task provides an interactive model that details coastal temperatures along the Atlantic and Mediterranean coasts of North America and Europe: 
Identifies evidence needed to support (or refute) that oceanic water temperatures have an impact on the climate of city pairs like Montreal-London or New York-Madrid, accounting for the milder temperatures/climates of the European cities over the American ones (2.2.1, ESS2.D.6, and CCC4)
Task provides several maps showing the path and strength (in wind speed and diameter) of several large hurricanes: 
Identifies the role of the Coriolis effect in hurricane rotation (2.2.1, ESS2.D.4, and CCC4) 
Identifies that hurricanes increase in strength as they pass over large, warm bodies of water and taper off as they pass over landmasses (2.2.1, ESS2.D.4, and CCC4) 
Task provides two models for oceanic circulation currents, one which reflects modern cycles with ice caps intact, and another in which the circulation is diminished due to the influx of freshwater after the ice caps melt:
Identifies the source of the freshwater and salinity-based convection currents as the mechanism which has been altered due to climate change (2.2.2, ESS2.C.6, and CCC4)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Changes in ocean salinity due to the influx of freshwater from melting ice caps
Sea breeze created from temperature and pressure differentials between land and bodies of water near the coastline
The rotation and strength of hurricanes as a function of pressure, the solar energy stored in the ocean, and the rotation of Earth
The different climates of New York and Madrid despite the two being on approximately the same latitude (40°N)
The difference in albedo of oceans and ice caps
Prevailing winds and their effects on climate systems
Common Misconceptions
Note that the list in this section is not exhaustive.
Solar energy absorbed by water in the ocean is trapped there permanently.
Weather and climate are synonymous.
Small climate changes can only have small impacts.
Human activity only has small impacts on surface features and, therefore, cannot have a meaningful effect on climate patterns.
Additional Assessment Boundaries
None listed at this time.
Additional References
MS-ESS2-6 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/MS-ESS2-6 Evidence Statements June 2015 asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
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Students who demonstrate understanding can: 
Construct a scientific explanation based on evidence for how the uneven distributions of Earth's mineral, energy, and groundwater resources are the result of past and current geoscience processes.
[Clarification Statement: Emphasis is on how these resources are limited and typically non-renewable, and how their distributions are significantly changing as a result of removal by humans. Examples of uneven distributions of resources as a result of past processes include but are not limited to petroleum (locations of the burial of organic marine sediments and subsequent geologic traps), metal ores (locations of past volcanic and hydrothermal activity associated with subduction zones), and soil (locations of active weathering and/or deposition of rock).]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Constructing Explanations and Designing Solutions 
Constructing explanations and designing solutions in 6–8 builds on K–5 experiences and progresses to include constructing explanations and designing solutions supported by multiple sources of evidence consistent with scientific ideas, principles, and theories. 
Construct a scientific explanation based on valid and reliable evidence obtained from sources (including the students’ own experiments) and the assumption that theories and laws that describe the natural world operate today as they did in the past and will continue to do so in the future. 
	ESS3.A: Natural Resources 
3. 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.
	Cause and Effect 
Cause and effect relationships may be used to predict phenomena in natural or designed systems. 
Connections to Engineering, Technology, and Applications of Science 
Influence of Science, Engineering, and Technology on Society and the Natural World 
All human activity draws on natural resources and has both short and long-term consequences, positive as well as negative, for the health of people and the natural environment. 


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction (hyperlink to section on explanation of assessment targets) for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
6.1	Ability to construct explanations of phenomena
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
6.1.1	Ability to construct quantitative and/or qualitative explanations of observed relationships
6.1.2	Ability to apply scientific concepts, principles, theories, and big ideas to construct an explanation of a real-world phenomenon
6.1.3	Ability to use models and representations in scientific explanations
Disciplinary Core Idea Assessment Targets
	ESS3.A.3a	Attribute the uneven distribution of Earth’s nonrenewable resources to past and present geoscience processes
ESS3.A.3b	Identify geoscience processes, such as plate movements and weathering/deposition, which result in the formation of Earth’s nonrenewable resources
ESS3.A.3c	Define nonrenewable resources as resources that are produced very slowly relative to a time period of interest or only in specific circumstances that occur rarely (including just once in Earth’s past)
ESS3.A.3d	Describe technologies that enable extraction of nonrenewable resources
ESS3.A.3e	Describe trends in nonrenewable resource extraction in terms of rate of usage and finite availability
Crosscutting Concept Assessment Target(s)
CCC2	Use cause and effect relationships to predict phenomena in natural or designed systems
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides a map of plate boundaries and the global distribution of a nonrenewable Earth resource:
Makes a claim that attributes the distribution of the resource to past/current geoscience processes (6.1.1, ESS3.A.3, and CCC2)
Describes the evidence that supports the claim (6.1.1, ESS3.A.3, and CCC2)
Provides reasoning that links the evidence to the claim (6.1.1, ESS3.A.3, and CCC2)
Task provides a claim that attributes the global distribution of a nonrenewable Earth resource to past/current geoscience process(es):
Uses scientific concepts (e.g., force), principles (e.g., crosscutting relationships), theories (e.g., plate tectonics), and big ideas (e.g., energy) to explain how the evidence supports the claim (6.1.2, ESS3.A.3, and CCC2)
Task provides a map of plate boundaries and the global distribution of a nonrenewable Earth resource in conjunction with a model of plate tectonics:
Uses the model to construct an explanation for how the distribution of the resource resulted from the plate movements (6.1.3, ESS3.A.3, and CCC2)
Task provides a map of plate boundaries and the global distribution of a nonrenewable Earth resource:
Develops a model of plate movements to explain how the distribution of the resource resulted from the plate movements (6.1.3, ESS3.A.3, and CCC2)
Environmental Principles and Concepts
EP1: 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.
EP2: The long-term functioning and health of terrestrial, freshwater, coastal, and marine ecosystems are influenced by their relationships with human societies.
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Distribution of available resources:
· Metal ores 
· Precious minerals 
· Arable soils or soil formations 
· Fossil fuels
· Freshwater aquifers
Geologic history and formation of nonrenewable resources
Technologies to extract nonrenewable resources
Rate of usage and availability of nonrenewable resources
Common Misconceptions
Note that the list in this section is not exhaustive.
Resources are equally distributed across regions of similar visual characteristics.
Human activity does not have a significant impact on nonrenewable resource availability.
Additional Assessment Boundaries
None listed at this time.
Additional References
MS-ESS3-1 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/MS-ESS3-1 Evidence Statements June 2015 asterisks.pdf
Environmental Principles and Concepts http://californiaeei.org/abouteei/epc/
California Education and the Environment Initiative http://californiaeei.org/
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
Appendix 2: Connections to Environmental Principles and Concepts https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix2.pdf
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Students who demonstrate understanding can: 
Analyze and interpret data on natural hazards to forecast future catastrophic events and inform the development of technologies to mitigate their effects.
[Clarification Statement: Emphasis is on how some natural hazards, such as volcanic eruptions and severe weather, are preceded by phenomena that allow for reliable predictions, but others, such as earthquakes, occur suddenly and with no notice, and thus are not yet predictable. Examples of natural hazards can be taken from interior processes (such as earthquakes and volcanic eruptions), surface processes (such as mass wasting and tsunamis), or severe weather events (such as hurricanes, tornadoes, and floods). Examples of data can include the locations, magnitudes, and frequencies of the natural hazards. Examples of technologies can be global (such as satellite systems to monitor hurricanes or forest fires) or local (such as building basements in tornado-prone regions or reservoirs to mitigate droughts).]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Analyzing and Interpreting Data
Analyzing data in 6–8 builds on K–5 and progresses to extending quantitative analysis to investigations, distinguishing between correlation and causation, and basic statistical techniques of data and error analysis.
Analyze and interpret data to determine similarities and differences in findings.
	ESS3.B: Natural Hazards
4. 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.
	Patterns
Graphs, charts, and images can be used to identify patterns in data.
Connections to Engineering, Technology, and Applications of Science
Influence of Science, Engineering, and Technology on Society and the Natural World
The uses of technologies and any limitations on their use are driven by individual or societal needs, desires, and values; by the findings of scientific research; and by differences in such factors as climate, natural resources, and economic conditions. Thus technology use varies from region to region and over time.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
4.2	Ability to analyze data to identify relationships
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
4.2.1	Ability to use observational and/or empirical data to describe patterns and relationships
4.2.2	Ability to identify patterns (qualitative or quantitative) among variables represented in data
4.2.3	Ability to apply concepts of statistics and probability to data
4.2.4	Ability to consider limitations of data analysis
Disciplinary Core Idea Assessment Targets
	ESS3.B.4a	Identify and describe patterns of location and timing of natural hazard events relative to geographic/geologic features of the impacted region
ESS3.B.4b	Identify and describe patterns of frequency and severity of natural hazard events and their associated types of damage
ESS3.B.4c	Describe the risk of a prospective natural hazard event based on geographic/geologic features
ESS3.B.4d	Describe different types of impacts, including the type of damage (e.g., wind, flooding, etc.) associated with different natural hazard events
ESS3.B.4e	Describe the susceptibility of a region to different types of hazard impacts
ESS3.B.4f		Describe patterns in different indicators that can be used to predict the likelihood of future hazard events
ESS3.B.4g	Describe steps humans can take to mitigate the impacts of natural hazard events
Crosscutting Concept Assessment Target(s)
CCC1	Use graphs, charts, and images to identify patterns in data
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides two (or more) data sets from the same natural disaster:
Compares the information provided in each and describes a pattern between the location and/or frequency and/or severity of a natural disaster and the geologic features of the impacted region (4.2.1, ESS3.B.4, and CCC1)
Task provides a map showing the location and severity of a class of natural disasters:
Identifies a pattern that a geographic feature of a region makes it more susceptible to that class of disaster than regions that do not have that geographic feature (4.2.2, ESS3.B.4, and CCC1)
Task provides data on the frequency and severity of a certain class of natural disasters:
Applies concepts in probability and averages to demonstrate that a “one-in-a-hundred year” event means that the probability that an event of that magnitude will occur in a given year is 1%, but not that the event will occur exactly once per hundred years (4.2.3, ESS3.B.4, and CCC1)
Uses probability to determine if a proposed structure (rated to some level of severity event) is well suited to a region (4.2.3, ESS3.B.4, and CCC1)
Task provides information from many natural disasters about the severity of the event and the time difference between when an alert about an impending disaster event was made to the citizens of a region and the time when the event actually occurred (if at all):
Identifies the limitations of using the relationship between severity and lead time to predict the event in advance (4.2.4, ESS3.B.4, and CCC1)
Environmental Principles and Concepts
EP1: 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.
EP2: The long-term functioning and health of terrestrial, freshwater, coastal, and marine ecosystems are influenced by their relationships with human societies.
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Different types of volcanoes, their causes, and the types of eruptions that they can emit
Patterns in hurricane landfall (or intensity)
Structural features of buildings in different regions where different natural disasters are more likely 
Established safety mechanisms based on the predictability of both primary and secondary effects of natural disasters
Patterns in tornado formation 
Plate tectonic data to predict seismic changes and other activity
Patterns in seismic data to study earthquakes, volcanic eruptions, and tsunamis 
Remote sensing data such as satellite images to determine risks of changes over time (such as measuring the distribution and health of vegetation as part of predicting a region’s susceptibility to wildfires, droughts, and other events)
Common Misconceptions
Note that the list in this section is not exhaustive.
Natural disasters are chaotic events that cannot be predicted.
Human activity does not affect the susceptibility of a region to the impacts of a natural catastrophe.
Additional Assessment Boundaries
None listed at this time.
Additional References
MS-ESS3-2 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/MS-ESS3-2 Evidence Statements June 2015 asterisks.pdf
Environmental Principles and Concepts http://californiaeei.org/abouteei/epc/
California Education and the Environment Initiative http://californiaeei.org/
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
Appendix 2: Connections to Environmental Principles and Concepts https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix2.pdf
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Students who demonstrate understanding can: 
Apply scientific principles to design a method for monitoring and minimizing a human impact on the environment.*
[Clarification Statement: Examples of the design process include examining human environmental impacts, assessing the kinds of solutions that are feasible, and designing and evaluating solutions that could reduce that impact. Examples of human impacts can include water usage (such as the withdrawal of water from streams and aquifers or the construction of dams and levees), land usage (such as urban development, agriculture, or the removal of wetlands), and pollution (such as of the air, water, or land).]
Continue to the next page for the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts.
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 6–8 builds on K–5 experiences and progresses to include constructing explanations and designing solutions supported by multiple sources of evidence consistent with scientific ideas, principles, and theories.
Apply scientific principles to design an object, tool, process or system.
	ESS3.C: Human Impacts on Earth Systems
3 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.
4 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.
	Cause and Effect
Relationships can be classified as causal or correlational, and correlation does not necessarily imply causation.
Connections to Engineering, Technology, and Applications of Science
Influence of Science, Engineering, and Technology on Society and the Natural World
The uses of technologies and any limitations on their use are driven by individual or societal needs, desires, and values; by the findings of scientific research; and by differences in such factors as climate, natural resources, and economic conditions. Thus technology use varies from region to region and over time.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
6E.1	Ability to solve design problems
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
6E.1.1	Ability to engage in a systematic, iterative process to solve design problems that result in structures or processes, or the plans for structure or processes
6E.1.2	Ability to generate multiple solutions for a design problem that meet design criteria and constraints
6E.1.3	Ability to construct a device or generate and/or implement a design (or redesign) solution
6E.1.4	Ability to apply relevant scientific knowledge and/or evidence in designing solutions
Disciplinary Core Idea Assessment Targets
	ESS3.C.3a	Identify potential negative impacts that a given human activity may have on the environment
	ESS3.C.3b	Identify social wants or needs that are satisfied by a human activity that has the potential to negatively impact the environment
	ESS3.C.4a	Describe how various technologies can monitor or minimize the negative impact on the environment
	ESS3.C.4b	Describe the relationship between population size and per capita resource consumption
	ESS3.C.4c	Draw inferences about changes to existing social wants/needs based on existing trends in growth to population size/per capita resource consumption
	ESS3.C.4d	Consider the role of economic conditions in the viability of a proposed technology to limit the negative impacts of human activity on the environment
Crosscutting Concept Assessment Target(s)
CCC2	Classify relationships as causal or correlational
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides a scenario describing how a human activity negatively impacts the environment:
Describes a process to monitor and/or minimize the impact of the human activity (6.E.1.1, ESS3.C.3, and CCC2)
Proposes several different processes to monitor and/or minimize the impact of the human activity (6.E.1.2, ESS3.C.4, and CCC2)
Describes a prototype of a device to monitor and/or minimize the impact (6.E.1.3, ESS3.C.3, and CCC2)
Creates an annotated visual representation of a device to monitor and/or minimize the impact (6.E.1.4, ESS3.C.3, and CCC2)
Task provides a description of several proposed process to monitor or minimize a negative environmental impact of human activity:
Describes the advantages and disadvantages of each monitoring process (6.E.1.2, ESS3.C.4, and CCC2)
Task provides a description of a proposed process to monitor or minimize a negative environmental impact of human activity:
Proposes an improvement to the process based on his/her understanding of human population growth and per capita consumption of natural resources (6.E.1.2, ESS.C.4, and CCC2)
Environmental Principles and Concepts
EP1: 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.
EP2: The long-term functioning and health of terrestrial, freshwater, coastal, and marine ecosystems are influenced by their relationships with human societies.
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Urbanization
Water usage
Agriculture
Land usage
· Deforestation
Pollution
Reuse and recycling of materials
Coastal erosion
Wetlands management
Common Misconceptions
Note that the list in this section is not exhaustive.
Every solution to a potential environmental problem is economically feasible.
Economically infeasible solutions in the past will continue to be infeasible in the future.
Additional Assessment Boundaries
None listed at this time.
Additional References
MS-ESS3-3 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/MS-ESS3-3 Evidence Statements June 2015 asterisks.pdf
Environmental Principles and Concepts http://californiaeei.org/abouteei/epc/
California Education and the Environment Initiative http://californiaeei.org/
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
Appendix 2: Connections to Environmental Principles and Concepts https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix2.pdf
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Students who demonstrate understanding can: 
Construct an argument supported by evidence for how increases in human population and per-capita consumption of natural resources impact Earth's systems.
[Clarification Statement: Examples of evidence include grade-appropriate databases on human populations and the rates of consumption of food and natural resources (such as freshwater, mineral, and energy). Examples of impacts can include changes to the appearance, composition, and structure of Earth’s systems as well as the rates at which they change. The consequences of increases in human populations and consumption of natural resources are described by science, but science does not make the decisions for the actions society takes.]
Continue to the next page for the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts.
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Engaging in Argument from Evidence
Engaging in argument from evidence in 6–8 builds on K–5 experiences and progresses to constructing a convincing argument that supports or refutes claims for either explanations or solutions about the natural and designed world(s).
Construct an oral and written argument supported by empirical evidence and scientific reasoning to support or refute an explanation or a model for a phenomenon or a solution to a problem.
	ESS3.C: Human Impacts on Earth Systems
4. 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.
	Cause and Effect
Cause and effect relationships may be used to predict phenomena in natural or designed systems.
Connections to Engineering, Technology, and Applications of Science
Influence of Science, Engineering, and Technology on Society and the Natural World
All human activity draws on natural resources and has both short and long-term consequences, positive as well as negative, for the health of people and the natural environment.
.
Science Addresses Questions About the Natural and Material World
Scientific knowledge can describe the consequences of actions but does not necessarily prescribe the decisions that society takes.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
7.1	Ability to construct scientific arguments
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
7.1.1	Ability to develop scientific arguments that are supported by evidence/data
7.1.2	Ability to identify evidence/data that supports a claim
7.1.3	Ability to use reasoning to explain how relevant evidence/data supports or refute the claim; the reasoning should reflect application of scientific concepts, principles, ideas
Disciplinary Core Idea Assessment Targets
	ESS3.C.4a	Identify changes in human population over various timespans within and between different geographic regions
	ESS3.C.4b	Identify changes in the availability of natural resources of a region and relate those changes to the needs of human populations
	ESS3.C.4c	Describe how changes in the availability of natural resources of a region will impact the ecology of the region
	ESS3.C.4d	Explain how humans can cause a change in one region to impact other Earth systems (e.g., the conversion of arable land for farming impacts erosion)
	ESS3.C.4e	Describe potential design solutions in terms of their effect on limiting resource use
	ESS3.C.4f	Describe potential design solutions in terms of the needs of a changing human population
Crosscutting Concept Assessment Target(s)
CCC2	Use cause and effect relationships to predict phenomena in natural or designed systems
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides data regarding the availability of a resource, current rates of consumption by a relevant human population, and details regarding a proposed engineering project designed to limit future use of that resource:
Constructs an argument in support/opposition of the proposal using the data provided as evidence with reasoning that considers nonscientific factors (7.1.1, ESS3.C.4, and CCC2)
Task provides a claim with evidence regarding the potential impact of projected increases in human population based on a particular data set:
Evaluates (with reasoning) whether the provided evidence/data are sufficient to defend the claim (7.1.2, ESS3.C.4, and CCC2)
Task provides an incomplete argument regarding a potential negative consequence for humans based on overconsumption of a particular resource that includes both a claim and reasoning but no evidence:
Identifies a potential source of evidence/data that could be used to support the claim (7.1.2, ESS3.C.4, and CCC2) 
Evaluates the impact of the proposed project using relevant scientific principles (7.1.3, ESS3.C.4, and CCC2)
Explains the role that society plays in determining the viability of a design solution (7.1.3, ESS3.C.4, and CCC2)
Task provides contrasting arguments about the magnitude of a potential negative impact based on current rates of resource consumption:
Selects the best argument on the basis of the quantity and appropriateness of evidence (7.1.2, ESS3.C.4, and CCC2)
Indicates the argument best supported by reasoning that considers both scientific and societal factors (7.1.2, ESS3.C.4, and CCC2)
Environmental Principles and Concepts
EP1: 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.
EP2: The long-term functioning and health of terrestrial, freshwater, coastal, and marine ecosystems are influenced by their relationships with human societies.
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Per capita consumption of natural resources in different populations
Consumption issues such as:
· poor farming practices
· overfishing
· use of fossil fuels
The merits of a potential engineering project designed to limit impacts of resource use in light of resource needs (e.g., changing from fossil fuels to solar power for electricity generation)
The quality/quantity of evidence used to support an argument that current rates of consumption of a given natural resource are (or are not) sustainable 
Potential sources of evidence that students could use to support/refute a claim regarding a population’s natural resource needs
Comparison of the amount of available resource (such as water, forest, petroleum) to the amount consumed over time
Extinction rates and human population growth
Impact on an environment after recovering natural resources (e.g., open-pit mining, offshore oil drilling) 
Possible negative environmental effects of design solutions intended to reduce resource consumption (e.g., windmills may cause  noise and loss of wildlife habitat, dams may cause loss of  wildlife habitat and coastal erosion)
Common Misconceptions
Note that the list in this section is not exhaustive.
Solutions to mitigating human resource needs should only consider relevant scientific principles.
Natural resources are abundant and will last forever.
Features of Earth systems are always in flux; therefore, no steps need to be taken to mitigate the impacts of human resource consumption.
Additional Assessment Boundaries
None listed at this time.
Additional References
MS-ESS3-4 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/MS-ESS3-4 Evidence Statements June 2015 asterisks.pdf
Environmental Principles and Concepts http://californiaeei.org/abouteei/epc/
California Education and the Environment Initiative http://californiaeei.org/
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
Appendix 2: Connections to Environmental Principles and Concepts https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix2.pdf
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Students who demonstrate understanding can: 
Ask questions to clarify evidence of the factors that have caused the rise in global temperatures over the past century.
[Clarification Statement: Examples of factors include human activities (such as fossil fuel combustion, cement production, and agricultural activity) and natural processes (such as changes in incoming solar radiation or volcanic activity). Examples of evidence can include tables, graphs, and maps of global and regional temperatures, atmospheric levels of gases such as carbon dioxide and methane, and the rates of human activities. Emphasis is on the major role that human activities play in causing the rise in global temperatures.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Asking Questions and Defining Problems
Asking questions and defining problems in grades 6–8 builds on grades K–5 experiences and progresses to specifying relationships between variables, and clarifying arguments and models.
Ask questions to identify and clarify evidence of an argument.
	ESS3.D: Global Climate Change
1. 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 (global warming). 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.
	Stability and Change
Stability might be disturbed either by sudden events or gradual changes that accumulate over time.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
1.2	Ability to ask and evaluate scientific questions arising from examining models, explanations, arguments to specify relationships between variables
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
1.2.1	Ability to ask questions that clarify and refine a model, or provide an explanation
1.2.3	Ability to ask and/or evaluate questions that challenge the premise(s) of an argument, or provide interpretation of a data set
Disciplinary Core Idea Assessment Targets
	ESS3.D.1a	Identify patterns in data about carbon dioxide emissions (and other greenhouse gases) from human activities and global temperature and describe the relationship between them over the past century
ESS3.D.1b	Describe the effectiveness of possible climate change mitigation strategies (e.g., reductions in emissions or making changes in fuel usage) based on knowledge about past human behaviors and considerations of resource costs (including time, human capital, and material cost)
ESS3.D.1c	Identify the effect of natural processes (e.g., volcanism, natural carbon dioxide cycling in plant life, and variations in solar radiation) on global temperature and distinguish it from the effect of human activities
ESS3.D.1d	Identify potential outcomes of climate change (including changes to weather patterns and changes to ecosystems) and classify them in terms of their effects
ESS3.D.1e	Identify patterns in data regarding carbon dioxide released from human activities and global temperatures and describe the relationship between them over the past century
ESS3.D.1f		Identify patterns in data that connect natural processes and human activities to changes in global temperatures and carbon dioxide and other greenhouse gases over the past century
Crosscutting Concept Assessment Target(s)
CCC7	Identify sources of change as being either sudden events or gradual changes that accumulate over time
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides a graph predicting both future emission rates and future surface temperatures:
Asks questions to correctly clarify why surface temperatures continue to rise even if emissions have decreased (1.2.1, ESS3.D.1, and CCC7)
Predicts changes due to varying emission rates (1.2.1, ESS3.D.1, and CCC7)
Task provides a series of graphs, tables, and/or maps displaying different climate predictions for the next several decades:
Asks questions about improvements in methodology, decreases in uncertainty or error, and the difference between refinements in models to understand the ongoing debate regarding the role of human activities in climate change (1.2.1, ESS3.D.1, and CCC7)
Task provides an explanation for the differential role of short-term and long-term climate impacts due to various factors:
Asks a testable question that could be used to evaluate differential impacts (1.2.1, ESS3.D.1, and CCC7)
Task provides an argument regarding evidence for human-driven climate change: 
Identifies questions which best challenge the scientific reasoning of the argument (1.2.3, ESS3.D.1, and CCC7)
Task provides an argument in favor of a policy position regarding potential steps a local/national/or global initiative could implement to mitigate climate change:
Identifies questions which best evaluate the resource cost of the initiative (including human capital, material cost, and time) and best challenge the viability of the proposed initiative (1.2.3, ESS3.D.1, and CCC7)
Task provides a series of photos, graphs, and/or maps showing the melting of glacial ice:
Identifies questions about the rates of change in ice caps which are empirically testable (1.2.3, ESS3.D.1, and CCC7)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
A comparison of the short-term impacts of volcanic eruptions to carbon dioxide emissions released from human activities
Claims made at the local, national, or global level about the impacts of increases in mean surface temperature
A comparison of the climate of the past ice age to today
The relative impacts of various human activities
The influence of social dynamics on decisions about policies designed to mitigate climate change issues
Data predicting the effects of climate change (e.g., rate of sea surface water temperature change)
Patterns and relationships in climate change data
The potential outcomes of climate change 
The cost–benefit relationship of climate change mitigation strategies
Common Misconceptions
Note that the list in this section is not exhaustive.
The terms climate and weather are interchangeable.
Humans are the only driver of climate change.
Additional Assessment Boundaries
None listed at this time.
Additional References
MS-ESS3-5 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/MS-ESS3-5 Evidence Statements June 2015 asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
Posted by the California Department of Education, June 2019
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