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Students who demonstrate understanding can: 
Represent data in tables and graphical displays to describe typical weather conditions expected during a particular season.
[Clarification Statement: Examples of data could include average temperature, precipitation, and wind direction.] [Assessment Boundary: Assessment of graphical displays is limited to pictographs and bar graphs. Assessment does not include climate change.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Analyzing and Interpreting Data
Analyzing data in 3–5 builds on K–2 experiences and progresses to introducing quantitative approaches to collecting data and conducting multiple trials of qualitative observations. When possible and feasible, digital tools should be used.
Represent data in tables and various graphical displays (bar graphs and pictographs) to reveal patterns that indicate relationships.
	ESS2.D: Weather and Climate
Scientists record patterns of the weather across different times and areas so that they can make predictions about what kind of weather might happen next.
	Patterns
Patterns of change can be used to make predictions.


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.
4.1	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.
4.1.1	Ability to record information and represent data in tables and graphical displays
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 the data
Disciplinary Core Idea Assessment Targets
	ESS2.D.2a	Identify and describe patterns of weather across different seasons in one area
ESS2.D.2b	Identify and describe patterns of weather conditions in a particular season across different areas
ESS2.D.2c	Use patterns of weather conditions over different seasons in a particular area to predict the weather conditions expected during a particular season in that area
ESS2.D.2d	Use patterns of weather conditions over different seasons in different areas to predict the weather conditions expected during a particular season in those areas
Crosscutting Concept Assessment Target(s)
CCC1	Use patterns of change to make predictions
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides information/data on one or more weather conditions in an area over time:
Records information/data using a method appropriate for communicating observations and ideas (4.1.1, ESS2.D.2, and CCC1)
Records data using a method that will reveal patterns (4.1.3, ESS2.D.2, and CCC1)
Presents/organizes the data in a way that reveals patterns and enables predictions (4.1.3, ESS2.D.2, and CCC1)
Task provides information/data comparing one weather condition in different places at the same time of the year:
Records information/data using a method appropriate for communicating observations and ideas (4.1.1, ESS2.D.2, and CCC1)
Task provides data comparing one feature of weather conditions in different places at the same time of the year:
Describes patterns in the data (4.2.1, ESS2.D.2, and CCC1)
Task provides data on several weather conditions in different places at the same time of the year:
Identifies patterns among variables in the data (4.2.2, ESS2.D.2, and CCC1)
Task provides data on several weather conditions in an area over time:
Identifies patterns in the data and makes a prediction about expected weather conditions in that area (4.2.2, ESS2.D.2, and CCC1)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Temperature
Precipitation (types, amount)
Wind direction and speed
Barometric pressure
Sunlight (amount, intensity, latitude)
Altitude effects
Topography
Common Misconceptions
Note that the list in this section is not exhaustive.
Weather events are random and cannot be predicted.
Weather conditions are the same everywhere at the same time of the year.
Additional Assessment Boundaries
None listed at this time.
Additional References
3-ESS2-1 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/3-ESS2-1%20Evidence%20Statements%20June%202015%20asterisks.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: 
Obtain and combine information to describe climates in different regions of the world.
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Obtaining, Evaluating, and Communicating Information
Obtaining, evaluating, and communicating information in 3–5 builds on K–2 experiences and progresses to evaluating the merit and accuracy of ideas and methods.
· Obtain and combine information from books and other reliable media to explain phenomena.
	ESS2.D: Weather and Climate
3. Climate describes a range of an area's typical weather conditions and the extent to which those conditions vary over years.
	Patterns
· Patterns of change can be used to make predictions.


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.
8.1 	Ability to comprehend and evaluate text in terms of its validity, reliability, and sources
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.
8.1.1 	Ability to recognize, interpret, and critique key ideas in scientific and engineering text, including a mix of words, symbols, tables, diagrams, and graphs
8.1.2 	Ability to obtain relevant information through conducting searches in print and online sources and evaluate the reliability of the obtained information
8.1.3 	Ability to summarize information from a single source and combine and synthesize information from multiple sources in order to address a question or solve a problem
Disciplinary Core Idea Assessment Targets
	3ESS2.D.3a	Describe patterns of typical weather conditions in different areas
3ESS2.D.3b	Describe how climates vary across different regions
3ESS2.D.3c	Describe how climate can vary over years
3ESS2.D.3d	Analyze historical weather patterns
3ESS2.D.3e	Make predictions about weather conditions based on historical patterns
Crosscutting Concept Assessment Target(s)
CCC1	Use patterns of change to make predictions
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides climate data for two areas:
· Determines the similarities and differences between the two areas (8.1.1, 3ESS2.D.3, and CCC1)
Task provides data detailing the average summer and winter temperatures and average seasonal precipitation levels for a particular location:
· Identifies the type of climate present (e.g., equatorial, polar, coastal, mid-continental) (8.1.1, 3ESS2.D.3, and CCC1)
Task provides research materials for students to look up historical climate data:
· Obtains relevant information on climate patterns/variations (8.1.2, 3ESS2.D.3, and CCC1)
Task provides climate data for multiple areas:
· Predicts typical temperatures and/or precipitation based on the data (8.1.3, 3ESS2.D.3, and CCC1)
· Predicts typical temperatures or precipitation based on climate data for both areas (8.1.3, 3ESS2.D.3, and CCC1)
Task provides research materials for students to look up historical climate data:
· Synthesizes information from multiple sources (8.1.3, 3ESS2.D.3, and CCC1)
· Makes predictions of typical weather patterns in a region based on historical data (8.1.3, 3ESS2.D.3, and CCC1)
· Identifies type of proxy data that can be used (e.g., tree rings, ice cores, ocean/lake sediment data, etc.) to determine the past climate in an area (8.1.3, 3ESS2.D.3, and CCC1)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
· State of the atmosphere (e.g., hot, cold, wet, dry, calm, stormy)
· Long term temperature and precipitation data collection/analysis
· Influence of air pressure, temperature, and moisture differences in different places
· Average atmospheric conditions over long periods
· Patterns of variation in temperature, humidity, atmospheric pressure, wind, precipitation, etc.
· Components of atmosphere, hydrosphere, cryosphere, lithosphere, and biosphere
· Impact of latitude, altitude, terrain, bodies of water, etc.
· Proxy data (e.g., tree rings, ocean sediment, ice cores) as evidence of past and changing climates
Common Misconceptions
Note that the list in this section is not exhaustive.
· Weather and climate are the same thing.
· Climate does not shift over time.
· All regions have similar climates.
Additional Assessment Boundaries
None listed at this time.
Additional References
3-ESS2-2 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/3-ESS2-2%20Evidence%20Statements%20June%202015%20asterisks.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: 
Make a claim about the merit of a design solution that reduces the impacts of a weather-related hazard.
[Clarification Statement: Examples of design solutions to weather-related hazards could include barriers to prevent flooding, wind resistant roofs, and lighting rods.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Engaging in Argument from Evidence
Engaging in argument from evidence in 3–5 builds on K–2 experiences and progresses to critiquing the scientific explanations or solutions proposed by peers by citing relevant evidence about the natural and designed world(s).
Make a claim about the merit of a solution to a problem by citing relevant evidence about how it meets the criteria and constraints of the problem.
	ESS3.B: Natural Hazards
2. A variety of natural hazards result from natural processes. Humans cannot eliminate natural hazards but can take steps to reduce their impacts. (Note: This Disciplinary Core Idea is also addressed by 4-ESS3-2.)
	Cause and Effect
Cause and effect relationships are routinely identified, tested, and used to explain change.
Connections to Engineering, Technology, and Applications of Science
Influence of Engineering, Technology, and Science on Society and the Natural World
Engineers improve existing technologies or develop new ones to increase their benefits (e.g., better artificial limbs), decrease known risks (e.g., seatbelts in cars), and meet societal demands (e.g., cell phones).
Connections to Nature of Science
Science is a Human Endeavor
Science affects everyday life.


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 refutes the claim; the reasoning should reflect application of scientific concepts, principles, ideas
Disciplinary Core Idea Assessment Targets
	ESS3.B.2a	Identify weather-related hazards
ESS3.B.2b	Describe the kinds of damage weather-related hazards can cause
ESS3.B.2c	Identify potential design solutions that may reduce the impacts of weather-related hazards
ESS3.B.2d	Identify how humans can decide which hazard impacts are important to mitigate
ESS3.B.2e	Describe the costs and benefits of an impact-reducing solution in terms of human society’s needs/wants
Crosscutting Concept Assessment Target(s)
CCC2 	Identify and test cause and effect relationships to explain change
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task describes a design solution for reducing the impacts of a weather-related hazard:
· Constructs an argument, containing a claim, evidence/data, and reasoning, about how the design solution can reduce the impacts of the weather-related hazard (7.1.1, ESS3.B.2, and CCC2)
Task provides a design solution for reducing the impacts of a weather-related hazard along with evidence/data and reasoning:
· Completes the argument by selecting the appropriate claim about how the design solution can reduce the impacts of the weather-related hazard (7.1.1, ESS3.B.2, and CCC2)
Task provides evidence to support a claim about how a design solution can reduce the impacts of a weather-related hazard:
· Explains why the evidence/data is or is not relevant and sufficient to justify the claim (7.1.2,  ESS3.B.2, and CCC2)
Task provides a claim about how a design solution can reduce the impacts of a weather-related hazard:
· Identifies relevant, valid, and/or reliable piece(s) of evidence/data that support the claim (7.1.2, LS1.A.2, and CCC2)
Task provides multiple pieces of evidence/data from different sources, such as science journals, news reports, and fiction books, to support a claim that a particular design solution can reduce the impacts of a weather-related hazard:
· Evaluates the strength of the evidence/data with respect to the reliability of the sources (7.1.2,  LS1.A.2, and CCC2)
Task provides both a claim about how a design solution can reduce the impacts of a weather-related hazard and a piece of evidence/data to support it:
· Provides reasoning to explain how the evidence/data support the claim (7.1.3, ESS3.B.2, and CCC2)
Task provides a claim and a list of arguments with different justifications for how a design solution can reduce the impacts of a weather-related hazard:
· Applies scientific concepts to correctly select the argument with the most convincing and appropriate justifications in support of the claim (7.1.3, ESS3.B.2, and CCC2)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
· Dams and levees
· Wind-resistant and fire-resistant roofs
· Lightning rods
· Reduced-vegetation fire-safety zones around homes and other buildings
· Using evidence to design structures that will reduce the impact of weather-related natural hazards such as the following:
· Tornados
· Hurricane winds
· Severe winter weather
· Landslides
· Severe drought
· Coastal storm surge
· Flooding from severe thunderstorms
· Using evidence to evaluate design structures that will reduce the impact of natural hazards
Common Misconceptions
Note that the list in this section is not exhaustive.
· Humans can successfully protect themselves from all natural hazards.
· Humans cannot take steps to reduce the impacts of natural hazards.
Additional Assessment Boundaries
None listed at this time.
Additional References
3-ESS3-1 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/3-ESS3-1%20Evidence%20Statements%20June%202015%20asterisks.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: 
Identify evidence from patterns in rock formations and fossils in rock layers to support an explanation for changes in a landscape over time.
[Clarification Statement: Examples of evidence from patterns could include rock layers with marine shell fossils above rock layers with plant fossils and no shells, indicating a change from land to water over time; and, a canyon with different rock layers in the walls and a river in the bottom, indicating that over time a river cut through the rock.] [Assessment Boundary: Assessment does not include specific knowledge of the mechanism of rock formation or memorization of specific rock formations and layers. Assessment is limited to relative time.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 3–5 builds on K–2 experiences and progresses to the use of evidence in constructing explanations that specify variables that describe and predict phenomena and in designing multiple solutions to design problems.
· Identify the evidence that supports particular points in an explanation.
	ESS1.C: The History of Planet Earth
2. Local, regional, and global patterns of rock formations reveal changes over time due to earth forces, such as earthquakes. The presence and location of certain fossil types indicate the order in which rock layers were formed.
	Patterns
· Patterns can be used as evidence to support an explanation.
Connections to Nature of Science
Scientific Knowledge Assumes an Order and Consistency in Natural Systems
· Science assumes consistent patterns in 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 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.
6.2	Ability to evaluate 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.
6.2.1	Ability to evaluate and revise a given explanation based on accepted scientific theory and/or data provided 
6.2.2	Ability to use data to support or refute an explanatory account of a phenomenon
Disciplinary Core Idea Assessment Targets
	ESS1.C.2a	Identify different rock layers found in an area
ESS1.C.2b	Identify the ordering of rock layers
ESS1.C.2c	Identify the presence of particular fossils in specific rock layers
ESS1.C.2d	Identify the occurrence of events due to Earth’s forces
ESS1.C.2e	Describe how fossil patterns can show that landscapes change over time
ESS1.C.2f		Describe the relative order of the formation of rock layers
ESS1.C.2g	Describe how irregularities in the patterns of rock layers indicate disruptions due to Earth forces
Crosscutting Concept Assessment Target(s)
CCC1	Identify different patterns and use them to support an explanation
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides evidence of lower rock layers with marine fossils and upper rock layers with fossils of land plants presented along with an explanation that the landscape has changed over time:
· Describes the reasoning for how the data support the explanation (6.2.1, ESS1.C.2, and CCC1)
Task provides information about a canyon with different rock layers in the walls and a river at the bottom is presented along with an incorrect explanation of the phenomenon:
· Identifies different rock layers found in the area (6.2.1, ESS1.C.2, and CCC1)
· Identifies the flaw(s) in the explanation (6.2.1, ESS1.C.2, and CCC1)
Task provides an explanation that the landscape has changed over time:
· Identifies data that support the explanation (6.2.2, ESS1.C.2, and CCC1)
· Identifies the occurrence of events due to Earth’s forces that lead to change in landscape over time (6.2.2, ESS1.C.2, and CCC1)
Task provides an incorrect explanation about how the landscape has (or has not) changed over time:
· Identifies data (from a number of options) that refute the explanation (6.2.2, ESS1.C.2, and CCC1)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
· An earthquake in an area produces a fault in rock layers with the same layers being offset on opposite sides of the fault.
· Marine fossils are found in rock layers in a rock outcrop, indicating that the area was once below sea level.
· A canyon has different rock layers in the walls and a river in the bottom, indicating that over time a river cut through the rock.
· Fossils that appear in rock layers in different areas can be used to correlate the layers.
· Fossils of different types of plants are found in different layers of an outcrop indicating changes in climate over time.
· Rock layers adjacent to tall mountains are tilted, broken, and folded indicating that the rocks that formed the tall mountains were pushed up through the surface rock layers.
Common Misconceptions
Note that the list in this section is not exhaustive.
· Rock layers do not reflect different time periods.
· Landscapes do not change over time.
Additional Assessment Boundaries
None listed at this time.
Additional References
4-ESS1-1 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/4-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: 
Make observations and/or measurements to provide evidence of the effects of weathering or the rate of erosion by water, ice, wind, or vegetation.
[Clarification Statement: Examples of variables to test could include angle of slope in the downhill movement of water, amount of vegetation, speed of wind, relative rate of deposition, cycles of freezing and thawing of water, cycles of heating and cooling, and volume of water flow.] [Assessment Boundary: Assessment is limited to a single form of weathering or erosion.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Planning and Carrying Out Investigations
Planning and carrying out investigations to answer questions or test solutions to problems in 3–5 builds on K–2 experiences and progresses to include investigations that control variables and provide evidence to support explanations or design solutions.
Make observations and/or measurements to produce data to serve as the basis for evidence for an explanation of a phenomenon.
	ESS2.A: Earth Materials and Systems
Rainfall helps to shape the land and affects the types of living things found in a region. Water, ice, wind, living organisms, and gravity break rocks, soils, and sediments into smaller particles and move them around.
ESS2.E: Biogeology
1. Living things affect the physical characteristics of their regions.
	Cause and Effect
Cause and effect relationships are routinely identified, tested, and used to explain change.


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.
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.A.2a	Describe how the change in the relative steepness of slope of an area affects the rate of erosion
ESS2.A.2b	Describe the types of weathering or erosion that affect the land
ESS2.A.2c	Describe how moving water changes the shape of land
ESS2.A.2d	Describe how freezing and melting changes the shape of land
ESS2.A.2e	Describe how wind changes the shape of land
ESS2.A.2f		Identify cause-and-effect relationships between weathering, erosion, and Earth materials using evidence
ESS2.A.2g	Describe how vegetation can alter water, rocks, soil, and sediment
ESS2.E.2a	Explain the role of vegetation in increasing or decreasing rates of weathering and erosion
Crosscutting Concept Assessment Target(s)
CCC2	Identify and test cause and effect relationships to explain change
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides a description of a scenario in which students are using tools to collect measurements related to the effects of weathering or the rate of erosion:
· Identifies gaps in the way the tools are being used to gather data (3.3.1, ESS2.A.2, and CCC2)
Task describes a scenario of weathering or erosion:
· Identifies tools and techniques to collect measurements that are relevant to investigating the effects of weathering or the rate of erosion (3.3.1, ESS2.A.2, and CCC2)
· Uses measuring tools to get accurate and precise measures related to the effects of weathering or the rate of erosion (3.3.1, ESS2.A.2, and CCC2)
· Describes and identifies observations that are relevant to investigating the effects of weathering or the rate of erosion (3.3.2, ESS2.A.2, and CCC2)
Task provides a video or simulated model of weathering or erosion, such as time-lapse photographs of two similar scenes, but one with and one without vegetation:
· Records observations, noting the difference between the two scenarios (3.3.2, ESS2.E.2, and CCC2)
Task provides the details of an investigation by a group of researchers to determine what type of weathering is occurring in a given region:
· Evaluates the quality of data and correctly determines if the evidence is sufficient to distinguish between wind-based or water-based weathering (3.3.3, ESS2.A.2, and CCC2)
Task provides the details of an investigation by a group of researchers to determine the average annual rate of erosion taking place in a region:
· Evaluates the amount of data and correctly determines if the data are sufficient to answer the scientific question under investigation (3.3.3, ESS2.A.2, and CCC2)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
· The angle of slope in the downhill movement of water
· Amount of vegetation
· Wind speed
· Relative rate of deposition
· Cycles of freezing and thawing
· Cycles of heating and cooling
· Volume of water flow
Common Misconceptions
Note that the list in this section is not exhaustive.
· Erosion/weathering only occurs during extreme weather events.
· Earth features (like rivers, waterfalls, or canyons) eroded at some point in the past but do not erode in the present.
· The magnitude of erosional/weathering causes must be equal to erosional/weathering effects (i.e., small effects cannot add up to one sudden erosion event).
· Flowing water cannot carry sediment or other particulate matter.
· Weathering and erosion are the same process.
Additional Assessment Boundaries
None listed at this time.
Additional References
4-ESS2-1 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/4-ESS2-1%20Evidence%20Statements%20June%202015%20asterisks.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 from maps to describe patterns of Earth’s features.
[Clarification Statement: Maps can include topographic maps of Earth’s land and ocean floor, as well as maps of the locations of mountains, continental boundaries, volcanoes, and earthquakes.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Analyzing and Interpreting Data
Analyzing data in 3–5 builds on K–2 experiences and progresses to introducing quantitative approaches to collecting data and conducting multiple trials of qualitative observations. When possible and feasible, digital tools should be used.
Analyze and interpret data to make sense of phenomena using logical reasoning.
	ESS2.B: Plate Tectonics and Large-Scale System Interactions
2. The locations of mountain ranges, deep ocean trenches, ocean floor structures, earthquakes, and volcanoes occur in patterns. Most earthquakes and volcanoes occur in bands that are often along the boundaries between continents and oceans. Major mountain chains form inside continents or near their edges. Maps can help locate the different land and water features areas of Earth.
	Patterns
Patterns can be used as evidence to support an explanation.


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
	ESS2.B.2a	Identify patterns in the location of Earth’s physical features, including the locations of mountain ranges, deep ocean trenches, and ocean floor structures
ESS2.B.2b	Describe the relationship between the occurrence of volcanoes and earthquakes in bands that are often located along the boundaries between continents and oceans
ESS2.B.2c	Describe the relationship between the formation of mountain chains inside continents or near plate edges and their location in relation to moving plates
ESS2.B.2d	Locate Earth’s physical features (e.g., mountain ranges) and determine patterns of events (e.g., earthquakes) associated with those features using maps
Crosscutting Concept Assessment Target(s)
CCC1 Use patterns as evidence to support an explanation
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides a map with the locations of volcanoes, mountain ranges, and plate boundaries:
· Uses data to describe patterns in the map (4.2.1, ESS2.B.2, and CCC1)
· Predicts if a newly formed mountain range at location X would have a volcano based on the patterns in the map (4.2.1-1b, ESS2.B.2, and CCC1)
Task provides maps of Earth’s physical features as well as a map of the plate boundaries:
· Identifies which features are evidence of plate boundaries (e.g., volcanoes and ocean trenches) and which are not evidence of plate boundaries (e.g., forests and cities) (4.2.2, ESS2.B.2, and CCC1)
Task provides a world map of plate boundaries, a world map of earthquakes, and a California map of plate boundaries:
· Predicts most likely locations of earthquake epicenters in California (e.g., more likely at San Francisco than Sacramento) (4.2.3, ESS2.B.2, and CCC1)
Task provides maps of major earthquakes and volcanic eruptions along with data about the size of potential earthquake or eruption:
· Predicts that earthquakes and volcanic eruptions will most likely occur along plate boundaries (4.2.4, ESS2.B.2, and CCC1)
· Identifies that predictions of the timing of an earthquake or the timing and duration of a volcanic eruption are limited (4.2.4, ESS2.B.2, and CCC1)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
· Identifying patterns in the location of physiographic features on the continents:
· The location of an earthquake 
· Location of mountain ranges
· Likelihood of volcanoes being found in a mountain range
· Identifying patterns in physiographic features on the ocean floor:
· Location of mountain ranges and volcanoes
· The location of deep ocean trenches
· Patterns in earthquakes on the seafloor
· Using maps of Earth’s physical features and geologic hazards that infer plate boundaries
· Describing the relationships between patterns in physiographic features on Earth’s surface and events that may have caused these features
Common Misconceptions
Note that the list in this section is not exhaustive.
· Earthquakes and volcanoes only occur along plate boundaries.
· Earthquakes result in the surface suddenly being split by huge canyons.
· Mountains do not change over time.
Additional Assessment Boundaries
None listed at this time.
Additional References
4-ESS2-2 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/4-ESS2-2%20Evidence%20Statements%20June%202015%20asterisks.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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[bookmark: _Toc12469439]4-ESS3-1 Earth and Human Activity
Students who demonstrate understanding can: 
Obtain and combine information to describe that energy and fuels are derived from natural resources and their uses affect the environment.
[Clarification Statement: Examples of renewable energy resources could include wind energy, water behind dams, and sunlight; non-renewable energy resources are fossil fuels and fissile materials. Examples of environmental effects could include loss of habitat due to dams, loss of habitat due to surface mining, and air pollution from burning of fossil fuels.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Obtaining, Evaluating, and Communicating Information
Obtaining, evaluating, and communicating information in 3–5 builds on K–2 experiences and progresses to evaluate the merit and accuracy of ideas and methods.
· Obtain and combine information from books and other reliable media to explain phenomena.
	ESS3.A: Natural Resources
2. Energy and fuels that humans use are derived from natural sources, and their use affects the environment in multiple ways. Some resources are renewable over time, and others are not.
	Cause and Effect
· Cause and effect relationships are routinely identified and used to explain change.
Connections to Engineering, Technology, and Applications of Science
Interdependence of Science, Engineering, and Technology
· Knowledge of relevant scientific concepts and research findings is important in engineering.
Influence of Engineering, Technology, and Science on Society and the Natural World
· Over time, people’s needs and wants change, as do their demands for new and improved technologies.


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.
8.1	Ability to comprehend and evaluate text in terms of its validity, reliability, and sources
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.
8.1.1	Ability to recognize, interpret, and critique key ideas in scientific and engineering text, including a mix of words, symbols, tables, diagrams, and graphs
8.1.2	Ability to obtain relevant information through conducting searches in print and online sources and evaluate the reliability of the obtained information
8.1.3	Ability to summarize information from a single source and combine and synthesize information from multiple sources in order to address a question or solve a problem
Disciplinary Core Idea Assessment Targets
	ESS3.A.2a	Describe how energy is obtained from natural sources
ESS3.A.2b	Describe how energy resources are used to address human energy needs
ESS3.A.2c	Identify whether an energy resource is renewable or nonrenewable 
ESS3.A.2d	Identify positive and negative environmental effects of using an energy resource
ESS3.A.2e	Describe the role of technology in mediating the negative environmental effects of using an energy resource
ESS3.A.2f		Describe the role of technology in extracting or using an energy resource
Crosscutting Concept Assessment Target(s)
CCC2 Identify cause and effect relationships, using them to explain change
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides scientific texts, including a mix of words, symbols, tables, diagrams, and graphs, to describe how energy is obtained from nonrenewable natural sources:
· Interprets the information to correctly describe how the use of the energy resource affects the environment (8.1.1, ESS3.A.2, and CCC2)
Task provides information from different sources, such as scientific journals, news reports, and fiction books, about different renewable energy resources:
· Evaluates the reliability of the obtained information (8.1.2, ESS3.A.2, and CCC2)
· Task provides a single source of information about how the use of energy resources by humans has changed over time:
· Summarizes the information in order to address a question (8.1.3, ESS3.A.2, and CCC2)
· Summarizes the information in order to solve (or predict a solution to) a problem (8.1.3, ESS3.A.2, and CCC2)
Task provides multiple sources of information about the positive and negative aspects of fossil fuels in an area:
· Combines and synthesizes the information in order to address a question (8.1.3, ESS3.A.2, and CCC2) 
· Combines and synthesizes the information in order to solve (or predict a solution to) a problem (8.1.3, ESS3.A.2, 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.
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
· Wind energy
· Water behind dams
· Sunlight
· Fossil fuels
· Fissile materials
· Loss of habitat (due to dams or surface mining)
· Air pollution
Common Misconceptions
Note that the list in this section is not exhaustive.
· Renewable energy sources do not affect the environment negatively.
· Using nonrenewable energy sources is always irresponsible.
· Using nonrenewable energy sources always affects the environment negatively.
· Energy needs have remained constant over time.
Additional Assessment Boundaries
None listed at this time.
Additional References
4-ESS3-1 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/4-ESS3-1%20Evidence%20Statements%20June%202015%20asterisks.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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[bookmark: _Toc12469440]4-ESS3-2 Earth and Human Activity
Students who demonstrate understanding can: 
Generate and compare multiple solutions to reduce the impacts of natural Earth processes on humans.
[Clarification Statement: Examples of solutions could include designing an earthquake resistant building and improving monitoring of volcanic activity.] [Assessment Boundary: Assessment is limited to earthquakes, floods, tsunamis, and volcanic eruptions.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 3–5 builds on K–2 experiences and progresses to the use of evidence in constructing explanations that specify variables that describe and predict phenomena and in designing multiple solutions to design problems.
· Generate and compare multiple solutions to a problem based on how well they meet the criteria and constraints of the design solution.
	ESS3.B: Natural Hazards
3. A variety of hazards result from natural processes (e.g., earthquakes, tsunamis, volcanic eruptions). Humans cannot eliminate the hazards but can take steps to reduce their impacts. (Note: This Disciplinary Core Idea can also be found in 3.WC.)
ETS1.B: Designing Solutions to Engineering Problems
1. Testing a solution involves investigating how well it performs under a range of likely conditions. (secondary)
	Cause and Effect
· Cause and effect relationships are routinely identified, tested, and used to explain change.
Connections to Engineering, Technology, and Applications of Science
Influence of Engineering, Technology, and Science on Society and the Natural World
· Engineers improve existing technologies or develop new ones to increase their benefits, to decrease known risks, and to meet societal demands.


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
6E.2	Ability to evaluate and/or refine solutions to 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.1.2	Ability to generate multiple solutions for a design problem that meet design criteria and constraints
6E.2.1	Ability to compare or critique competing design solutions based on design criteria
6E.2.2	Ability to evaluate and/or refine (optimize) design solutions based on scientific knowledge or evidence
Disciplinary Core Idea Assessment Targets
	ESS3.B.3a	Identify natural processes on Earth that can have a negative effect on humans (e.g., earthquakes, volcanoes, floods, landslides)
	ESS3.B.3b	Describe the problems caused by these natural processes for humans
	ESS3.B.3c	Generate design solutions to reduce the negative effects of these natural processes on humans
	ETS1.B.5a	Describe the criteria for a design solution to alleviate the negative effects of these natural processes on humans
	ETS1.B.5b	Describe the constraints of a design solution, including performance under a range of likely conditions
	ETS1.B.5c	Evaluate design solutions based on whether and how well they worked to meet the needs of humans
Crosscutting Concept Assessment Target(s)
CCC2	Identify and test cause and effect relationships to explain change
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task describes a design problem related to reducing the impacts of a natural process on humans:
· Generates multiple solutions in response to the design problem (6E.1.2, ESS3.B.2, and CCC2)
Task describes a design solution for reducing the impacts of a natural process on humans:
· Identifies constraints of the given design (6E.1.2, ESS3.B.2, and CCC2)
Task describes several design solutions for reducing the impacts of a natural process on humans along with a listing of certain design criteria:
· Selects the most appropriate design based on the list of criteria (6E.2.1, ETS1.B.5, and CCC2)
· Justifies his or her design selection by explaining how it meets the criteria (6E.2.1, ETS1.B.5, and CCC2)
· Ranks the design solutions based on how well they meet the criteria and constraints of the defined problem (6E.2.1-1c, ESS3.B.2, and CCC2)
Task describes a design solution for reducing the impacts of a natural process on humans that was selected over alternative designs:
· Identifies prioritized criteria and/or constraints that resulted in selection of one preferred design (6E.2.1, ETS1.B.5, and CCC2)
Task describes several design solutions for reducing the impacts of a particular natural process on humans along with a listing of certain constraints:
· Selects the most appropriate design solution (6E.2.1, ESS3.B.2, and CCC2)
· Provides justification for the selection based on prioritization of criteria (6E.2.1, ESS3.B.2, and CCC2)
· Evaluates each solution based on science principles and/or evidence (6E.2.2, ESS3.B.2, and CCC2)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
· Earthquakes
· Floods
· Volcanic eruptions
· Landslides
· Tsunamis
· Changes in building codes and designs to reduce the impacts of natural events
· Construction of building to reduce the effects of natural disaster based on cost, materials, and time
Common Misconceptions
Note that the list in this section is not exhaustive.
· Humans cannot take measures to reduce impacts of natural disasters.
· Humans can prevent natural disasters from causing any harm to humans.
Additional Assessment Boundaries
None listed at this time.
Additional References
4-ESS3-2 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/4-ESS3-2%20Evidence%20Statements%20June%202015%20asterisks.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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5-ESS1-1 Earth's Place in the Universe
Students who demonstrate understanding can: 
Support an argument that the apparent brightness of the sun and stars is due to their relative distances from the Earth.
[Clarification Statement: Absolute brightness of stars is the result of a variety of factors. Relative distance from Earth is one factor that affects apparent brightness and is the one selected to be addressed by the performance expectation.] [Assessment Boundary: Assessment is limited to relative distances, not sizes, of stars. Assessment does not include other factors that affect apparent brightness (such as stellar masses, age, stage).]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Engaging in Argument from Evidence
Engaging in argument from evidence in 3–5 builds on K–2 experiences and progresses to critiquing the scientific explanations or solutions proposed by peers by citing relevant evidence about the natural and designed world(s).
· Support an argument with evidence, data, or a model.
	ESS1.A: The Universe and its Stars
5. The sun is a star that appears larger and brighter than other stars because it is closer. Stars range greatly in their distance from Earth.
	Scale, Proportion, and Quantity
· Natural objects exist from the very small to the immensely large.


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
	ESS1.A.2a	Identify the Sun as a star
ESS1.A.2b	Recognize that stars are natural bodies that give off their own light
ESS1.A.2c	Describe how a luminous object that is close will appear larger and brighter than a similar one that is far away
ESS1.A.2d	Explain that stars range greatly in their distances from Earth
Crosscutting Concept Assessment Target(s)
CCC3	Identify that natural objects exist from the very small to the immensely large
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides a description of two stars that vary in apparent size and brightness:
· Constructs an argument, containing a claim, evidence/data, and appropriate reasoning, about how the apparent brightness of stars is due to their relative distances from the Earth (7.1.1, ESS1.A.2, and CCC3)
· Assembles an argument, containing a claim, evidence/data, and appropriate reasoning, about how the apparent brightness of stars is due to their relative distances from the Earth (7.1.1, ESS1.A.2, and CCC3)
Task provides evidence to support a claim about how the apparent brightness of stars is due to their relative distances from the Earth:
· Explains why the evidence/data are or are not relevant and sufficient to justify the claim (7.1.2, ESS1.A.2, and CCC3)
Task provides a claim about how the apparent brightness of stars is due to their relative distances from the Earth:
· Identifies relevant, valid, and/or reliable piece(s) of evidence/data that support the claim (7.1.2, ESS1.A.2, and CCC3)
Task provides multiple pieces of evidence/data from different sources, such as science journals, news reports, and fiction books, or provides arguments that include different amounts of relevant evidence/data to support a claim about how the apparent brightness of stars is due to their relative distances from the Earth:
· Evaluates the strength of the arguments based on how reliable the sources of the evidence/data are (7.1.2, ESS1.A.2, and CCC3)
· Evaluates the strength of the arguments based on the number of sources (of similar strength and reliability) of relevant evidence/data (7.1.2, ESS1.A.2, and CCC3)
Task provides evidence/data in support of a claim about how the apparent brightness of stars is due to their relative distances from the Earth:
· Provides correct reasoning to explain how the evidence/data support the claim (7.1.3, ESS1.A.2, and CCC3)
Task provides a list of arguments with different justifications for a claim about how the apparent brightness of stars is due to their relative distances from the Earth:
· Applies scientific concepts to correctly select the argument with the most convincing and appropriate justification (7.1.3, ESS1.A.2, and CCC3)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
· Photometer measurements of luminosity can be used at varying distances from a light source.
· A comparison of the apparent brightness of two identical light sources at two different distances from an observer can be made.
· The Sun appears brighter than other more distant stars.
· Distant stars appear brighter than other similar stars if they are closer to Earth.
· Light from the Sun can make it difficult to see distant objects in space.
· The Sun is much brighter than other objects in the solar system.
· The apparent brightness of the Sun is greater on Venus than on Saturn.
Common Misconceptions
Note that the list in this section is not exhaustive.
· The Sun is bigger and brighter than some other stars.
· All stars are the same size.
Additional Assessment Boundaries
None listed at this time.
Additional References
5-ESS1-1 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/5-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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5-ESS1-2 Earth's Place in the Universe
Students who demonstrate understanding can: 
Represent data in graphical displays to reveal patterns of daily changes in length and direction of shadows, day and night, and the seasonal appearance of some stars in the night sky.
[Clarification Statement: Examples of patterns could include the position and motion of Earth with respect to the sun and selected stars that are visible only in particular months.] [Assessment Boundary: Assessment does not include causes of seasons.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Analyzing and Interpreting Data
Analyzing data in 3–5 builds on K–2 experiences and progresses to introducing quantitative approaches to collecting data and conducting multiple trials of qualitative observations. When possible and feasible, digital tools should be used.
· Represent data in graphical displays (bar graphs, pictographs and/or pie charts) to reveal patterns that indicate relationships.
	ESS1.B: Earth and the Solar System
6. The orbits of Earth around the sun and of the moon around Earth, together with the rotation of Earth about an axis between its North and South poles, cause observable patterns. These include day and night; daily changes in the length and direction of shadows; and different positions of the sun, moon, and stars at different times of the day, month, and year.
	Patterns
· Similarities and differences in patterns can be used to sort, classify, communicate and analyze simple rates of change for natural phenomena.


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.
4.1	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.
4.1.1	Ability to record information and represent data in tables and graphical displays
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 the data
Disciplinary Core Idea Assessment Targets
	ESS1.B.2a	Relate the length and direction of shadows to the time of day as the Earth rotates on its axis
ESS1.B.2b	Identify moon phase changes as the Moon orbits around the Earth
ESS1.B.2c	Recognize change in the duration of sunlight, as determined by sunrise and sunset times, as it relates to the time of year as the Earth orbits the Sun
ESS1.B.2d	Describe how some stars and/or constellations can be seen in the sky all year while others appear only at certain times of the year
Crosscutting Concept Assessment Target(s)
CCC1	Use similarities and differences in patterns to sort, classify, communicate, and analyze simple rates of change for natural phenomena
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides a description/list of the length and direction of shadows over the course of a day:
· Records information and data using a method appropriate for communicating observations and ideas (4.1.1, ESS1.B.2, and CCC1)
Task provides a description/list of sunrise and sunset times over the course of a year:
· Records data using an appropriate method to reveal patterns (4.1.1, ESS1.B.2, and CCC1)
Task provides a description/list of lunar phases over a period of weeks or months:
· Organizes the data in a way to reveal patterns or relationships that make predictions possible (4.1.3, ESS1.B.2, and CCC1)
Task provides a line graph comparing the length of noontime shadows over the course of several months:
· Uses the data to describe relationships (4.2.1, ESS1.B.2, and CCC1)
Task provides a description of an astrolabe along with a table/graph showing the measured angle of a visible star over time:
· Uses the data to identify patterns and make a prediction (4.2.2, ESS1.B.2, and CCC1)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
· The length of shadow at noontime over the course of the year
· The pattern of daylight over the course of a year
· The path of the Sun and stars across the sky as they rise and set
· Stars in the sky that are viewable during some times of the year but not others 
· The movement of shadows cast by an object and the movement of the Sun throughout the day
Common Misconceptions
Note that the list in this section is not exhaustive.
· Celestial objects orbit around a stationary Earth.
· The pattern of the visible stars does not change throughout the night.
· Stars are only around at night and the Sun is only around during the day.
· Everyone on Earth experiences day/noon/night at the same time.
Additional Assessment Boundaries
None listed at this time.
Additional References
3-ESS1-2 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/5-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: 
Develop a model using an example to describe ways the geosphere, biosphere, hydrosphere, and/or atmosphere interact.
[Clarification Statement: The geosphere, hydrosphere (including ice), atmosphere, and biosphere are each a system and each system is a part of the whole Earth system. Examples could include the influence of the ocean on ecosystems, landform shape, and climate; the influence of the atmosphere on landforms and ecosystems through weather and climate; and the influence of mountain ranges on winds and clouds in the atmosphere. The geosphere, hydrosphere, atmosphere, and biosphere are each a system.] [Assessment Boundary: Assessment is limited to the interactions of two systems at a time.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Developing and Using Models
Modeling in 3–5 builds on K–2 experiences and progresses to building and revising simple models and using models to represent events and design solutions.
· Develop a model using an example to describe a scientific principle.
	ESS2.A: Earth Materials and Systems
3. Earth’s major systems are the geosphere (solid and molten rock, soil, and sediments), the hydrosphere (water and ice), the atmosphere (air), and the biosphere (living things, including humans). These systems interact in multiple ways to affect Earth’s surface materials and processes. The ocean supports a variety of ecosystems and organisms, shapes landforms, and influences climate. Winds and clouds in the atmosphere interact with the landforms to determine patterns of weather.
	Systems and System Models
· A system can be described in terms of its components and their interactions.


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 
2.1.3 	Ability to represent mechanisms, relationships, and connections to illustrate, explain or predict a scientific event
Disciplinary Core Idea Assessment Targets
	ESS2.A.3a	Identify Earth’s major systems as the geosphere (solid and molten rock, soil, and sediments), the hydrosphere (water and ice), the atmosphere (air), and the biosphere (living things, including humans)
ESS2.A.3b	Describe how any two of Earth’s systems interact to affect Earth’s surface
ESS2.A.3c	Identify a model showing how two of Earth’s systems interact
ESS2.A.3d	Interpret a model showing how two of Earth’s systems interact in a specific event
Crosscutting Concept Assessment Target(s)
CCC4	Describe a system in terms of its components and their interactions
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides a scenario of an event:
· Identifies the two systems contributing most to the event (2.1.1, ESS2.A.3, and CCC4)
· Creates a model showing how the two systems are involved in the event (2.1.3, ESS2.A.3, and CCC4)
Task provides an incomplete model relevant to an event:
· Completes the model by incorporating relevant components (2.1.1, ESS2.A.3, and CCC4)
· Identifies the interactions (2.1.1, ESS2.A.3, and CCC4)
· Describes the interactions that led to the event (2.1.3, ESS2.A.3, and CCC4)
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.
· Long-term and short-term geological events
· Mountain building
· Impact of geological features on climate
· Effect of water on the geosphere (e.g., beach deposition and erosion, river channel erosion, and deposition)
· Movement of water into and through aquifers
· Effect of plants on the atmosphere
· Effect of glaciers on the land and ocean
· Effect of plants on the geosphere (e.g., roots breaking rocks, reducing erosion, decaying leaves changing the composition of soil) 
· Effect of ocean on climate of coastal areas
· Effect of large volcanic eruptions on the atmosphere
Common Misconceptions
Note that the list in this section is not exhaustive.
· There has been life on Earth since its formation.
· The Earth does not change.
· Hydrosphere includes only liquid water.
Additional Assessment Boundaries
None listed at this time.
Additional References
5-ESS2-1 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/5-ESS2-1 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

[bookmark: _Toc12469443]5-ESS2-2 Earth's Systems
Students who demonstrate understanding can: 
Describe and graph the amounts of salt water and fresh water in various reservoirs to provide evidence about the distribution of water on Earth.
[Assessment Boundary: Assessment is limited to oceans, lakes, rivers, glaciers, ground water, and polar ice caps, and does not include the atmosphere.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Using Mathematics and Computational Thinking
Mathematical and computational thinking in 3–5 builds on K–2 experiences and progresses to extending quantitative measurements to a variety of physical properties and using computation and mathematics to analyze data and compare alternative design solutions.
· Describe and graph quantities such as area and volume to address scientific questions.
	ESS2.C: The Roles of Water in Earth’s Surface Processes
2. Nearly all of Earth’s available water is in the ocean. Most fresh water is in glaciers or underground; only a tiny fraction is in streams, lakes, wetlands, and the atmosphere.
	Scale, Proportion, and Quantity
· Standard units are used to measure and describe physical quantities such as weight and volume.


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.
5.1	Ability to develop mathematical and/or computational 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.
5.1.1	Ability to generate mathematical measurement and representations to describe characteristics and patterns of a scientific phenomenon and/or a design solution
5.1.2	Ability to use mathematical units, diagrams, and graphs to record and organize first-hand or given data from scientific investigations
5.1.3	Ability to create, evaluate, and/or revise a computational model or simulation of a scientific phenomenon and/or a design solution
Disciplinary Core Idea Assessment Targets
	ESS2.C.2a	Describe how the majority of water on Earth is found in the oceans
ESS2.C.2b	Describe how most of the Earth’s freshwater is stored in glaciers or underground
ESS2.C.2c	Describe how a small fraction of freshwater is found in lakes, rivers, wetland, and the atmosphere
Crosscutting Concept Assessment Target(s)
CCC3	Use standard units to measure and describe physical quantities such as weight and volume
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides data about the amounts of salt water and freshwater in various reservoirs on Earth:
· Develops a mathematical model/graph of the given data to represent relationships among the variables (5.1.1, ESS2.C.2, and CCC3)
Task provides a diagram or graph about the distribution of water on Earth:
· Identifies patterns or relationships revealed in the diagrams or graphs (5.1.2, ESS2.C.2, and CCC3)
Task provides a description of how salt water and/or freshwater is distributed in different reservoirs on Earth:
· Identifies a diagram or graph that best reflects the phenomenon described (5.1.3, ESS2.C.2, and CCC3)
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.
· Volumes/percentages of various reservoirs worldwide
· Volumes/percentages of freshwater reservoirs
· Volumes/percentages of surface water and groundwater
· Volumes of individual reservoirs
· Areas of watersheds and volumes of water draining from them
· Changes in glacial coverage or glacial volume over time
· Water well data to illustrate changes in a water table over time
Common Misconceptions
Note that the list in this section is not exhaustive.
· Most water on Earth is freshwater.
· Most freshwater is available for human use.
Additional Assessment Boundaries
None listed at this time.
Additional References
5-ESS2-2 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/5-ESS2-2 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: 
Obtain and combine information about ways individual communities use science ideas to protect the Earth’s resources and environment.
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Obtaining, Evaluating, and Communicating Information
Obtaining, evaluating, and communicating information in 3–5 builds on K–2 experiences and progresses to evaluating the merit and accuracy of ideas and methods.
· Obtain and combine information from books and/or other reliable media to explain phenomena or solutions to a design problem.
	ESS3.C: Human Impacts on Earth Systems
2. Human activities in agriculture, industry, and everyday life have had major effects on the land, vegetation, streams, ocean, air, and even outer space. But individuals and communities are doing things to help protect Earth’s resources and environments.
	Systems and System Models
· [bookmark: _GoBack]A system can be described in terms of its components and their interactions.
Connections to Nature of Science
Science Addresses Questions About the Natural and Material World.
Science findings are limited to questions that can be answered with empirical evidence.


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.
8.1	Ability to comprehend and evaluate text in terms of its validity, reliability, and sources
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.
8.1.3 	Ability to summarize information from a single source and combine and synthesize information from multiple sources in order to address a question or solve a problem  
Disciplinary Core Idea Assessment Targets
	ESS3.C.2a	Address the effects to Earth’s environment (and natural resources) of a given human activity
ESS3.C.2b	Use scientific understanding of human impacts in order to discuss human stewardship of the Earth
ESS3.C.2c	Differentiate the scale of human activity (e.g., single-sourced, collective action, locally-limited, globally-occurring, etc.) from the scale of environmental impact
ESS3.C.2d	Differentiate human activities that can have positive environmental impacts from activities which have known negative impacts
ESS3.C.2e	Consider the limitation of humans to affect positive or negative change based on ongoing processes (e.g., humans can’t stop natural emissions of volcanic sulfates, but can limit emissions from power plants)
Crosscutting Concept Assessment Target(s)
CCC4	Describe a system in terms of its components and their interactions
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides information from various media sources to explain phenomena or solutions to a design problem:
· Identifies which solutions support a design problem and which solutions do not (8.1.2, ESS3.C.2, and CCC4)
· Identifies the source(s) of error and methodological flaw(s) in design solutions of human activity on the environment (8.1.2, ESS3.C.2, and CCC4)
Task provides students with information from a single source in order to address a question or solve a problem:
· Identifies the effects of a given human activity on the environment (8.1.3, ESS3.C.2, and CCC4)
· Uses information to discuss human stewardship of Earth (8.1.3, ESS3.C.2, and CCC4)
· Differentiates the scale of human activity from the scale of the environmental impact (8.1.3, ESS3.C.2, and CCC4)
Task provides students with information from multiple sources in order to address a question or solve a problem:
· Combines and synthesizes information on the effects of a given human activity on the environment (8.1.3,  ESS3.C.2, and CCC4)
· Differentiates human activities that can have positive environmental impacts from activities that have known negative impacts (8.1.3, ESS3.C.2, and CCC4)
· Considers the limitations of humans to affect positive or negative change based on ongoing processes (8.1.3, ESS3.C.2, and CCC4)
Environmental Principles and Concepts
· 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.
· Pollution 
· Acid precipitation
· Soil erosion
· Habitat destruction
· Invasive species
· Recycling
· Restoration and protection of natural habitats
· Environmental regulations
Common Misconceptions
Note that the list in this section is not exhaustive.
· Local behavior can only lead to local consequences (or that global behavior can only lead to global consequences).
· Humans have total control over Earth’s systems.
· Local waste disposal is a termination stage in the cycling of Earth’s matter (i.e., once it’s in the garbage can, the waste disappears). 
· All naturally occurring substances in Earth are good and all substances added to Earth by humans are bad.
Additional Assessment Boundaries
None listed at this time.
Additional References
5-ESS3-1 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/5-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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