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3-LS1-1 From Molecules to Organisms: Structures and Processes
Students who demonstrate understanding can: 
Develop models to describe that organisms have unique and diverse life cycles but all have in common birth, growth, reproduction, and death.
[Clarification Statement: Changes organisms go through during their life form a pattern.] [Assessment Boundary: Assessment of plant life cycles is limited to those of flowering plants. Assessment does not include details of human reproduction.]
	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 models to describe phenomena.
Connections to Nature of Science
Scientific Knowledge is Based on Empirical Evidence
Science findings are based on recognizing patterns.
	LS1.B: Growth and Development of Organisms
2. Reproduction is essential to the continued existence of every kind of organism. Plants and animals have unique and diverse life cycles.
	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.
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
	LS1.B.2a	Describe that reproduction is essential for organisms
	LS1.B.2b	Identify the essential parts of a life cycle common to all organisms, including a starting point (hatching, birth, etc.), growth, reproduction, and death
	LS1.B.2c	Describe that plants and animals have unique and diverse life cycles
	LS1.B.2d	Describe differences between life cycles of common organisms
	LS1.B.2e	Use a model to make predictions related to life cycle, based on patterns identified among life cycles
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 a model of a specific organism’s life cycle:
Identifies the stages of the life cycle represented in the model (2.1.1, LS1.B.2, and CCC1)
Explains what happens at each stage represented (2.1.1, LS1.B.2, and CCC1)
Task provides an incomplete model of an organism’s life cycle:
Completes the model (2.1.1, LS1.B.2, and CCC1)
Task provides a model comparing life cycles of organisms from two or more species:
Identifies the stages in common (2.2.1, LS1.B.2, and CCC1)
Identifies the stages that are different (2.2.1, LS1.B.2, and CCC1)
Task provides a model showing reproduction in one or more organisms:
Predicts whether the offspring will be genetically identical to the parents or different (2.2.2, LS1.B.2, and CCC1)
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.
Sexual reproduction — two parents, offspring not genetically identical to parents
Asexual reproduction — one parent, offspring genetically identical to parent
Specific stages during reproductive development
A starting point, then growth, maturation, reproduction, and death
Alternation of generations in flowering plants
Insect and amphibian life cycles, including or excluding metamorphosis
Common Misconceptions
Note that the list in this section is not exhaustive.
Sexual reproduction is common, and asexual reproduction is an exception.
All organisms have similar life cycles.
Organisms appear the same throughout their life cycle.
Additional Assessment Boundaries
None listed at this time.
Additional References
3-LS1-1 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/3-LS1-1%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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3-LS2-1 Ecosystems: Interactions, Energy, and Dynamics
Students who demonstrate understanding can: 
Construct an argument that some animals form groups that help members survive.
	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).
Construct an argument with evidence, data, and/or a model.
	LS2.D: Social Interactions and Group Behavior
1. Being part of a group helps animals obtain food, defend themselves, and cope with changes. Groups may serve different functions and vary dramatically in size (Note: Moved from K–2).
	Cause and Effect
Cause and effect relationships are routinely identified 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.
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
	LS2.D.1a	Identify types of animals that form or live in groups
	LS2.D.1b	Explain how being part of a group can be beneficial to animals
	LS2.D.1c	Recognize that groups of animals may serve different functions
	LS2.D.1d	Recognize that groups of animals may vary dramatically in size
Crosscutting Concept Assessment Target(s)
CCC2 	Identify cause and effect relationships, using them to explain changes
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides a scenario about a type of animal that forms groups:
Constructs an argument containing a claim, evidence/data, and appropriate reasoning about how forming groups helps the animals survive (7.1.1, LS2.D.1, and CCC2)
Completes an argument with a claim about how forming groups helps the animals survive (7.1.1, LS2.D.1, and CCC2)
Task provides evidence to support a claim about how forming a group helps some animals survive:
Explains why the evidence/data is or is not relevant and sufficient to justify the claim (7.1.2, LS2.D.1, and CCC2)
Task provides a claim about how forming a group helps some animals survive:
Identifies relevant, valid, and/or reliable evidence/data that support the claim (7.1.2, LS2.D.1, and CCC2)
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 forming groups helps some animals survive:
Evaluates the strength of the arguments based on how reliable the sources of the evidence/data are (7.1.2, LS2.D.1, and CCC2)
Evaluates the strength of the arguments based on the number of sources (of similar strength and reliability) of relevant evidence/data (7.1.2, LS2.D.1, and CCC2)
Task provides evidence/data in support of a claim about how forming a group helps some animals survive:
Provides reasoning to explain how the evidence/data support the claim (7.1.3, LS2.D.1, and CCC2)
Task provides a list of arguments with different justifications for a claim about how forming a group helps some animals survive:
Applies scientific concepts to correctly select the argument with the most convincing and appropriate justification (7.1.3, LS2.D.1, and CCC2)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Access to mates
Protection from predators
Protection for young
Better survival during migration
Increased ability to find food/capture prey
Division of labor: Limited number of hunters, others maintain and defend group
Common Misconceptions
Note that the list in this section is not exhaustive.
All animals live in groups.
Living in groups is always beneficial to animals.
Additional Assessment Boundaries
None listed at this time.
Additional References
3-LS2-1 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/3-LS2-1%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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3-LS3-1 Heredity: Inheritance and Variation of Traits
Students who demonstrate understanding can: 
Analyze and interpret data to provide evidence that plants and animals have traits inherited from parents and that variation of these traits exists in a group of similar organisms.
[Clarification Statement: Patterns are the similarities and differences in traits shared between offspring and their parents, or among siblings. Emphasis is on organisms other than humans.] [Assessment Boundary: Assessment does not include genetic mechanisms of inheritance and prediction of traits. Assessment is limited to non-human examples.]
	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.
	LS3.A: Inheritance of Traits
2. Many characteristics of organisms are inherited from their parents.
LS3.B: Variation of Traits
2. Different organisms vary in how they look and function because they have different inherited information.
	Patterns
Similarities and differences in patterns can be used to sort and classify 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
4.2.1 	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
Disciplinary Core Idea Assessment Targets
	LS3.A.2a	Identify that similarities in traits exist between parents and offspring in plant and animal species
	LS3.A.2b	Identify that similarities in traits exist among siblings
	LS3.A.2c	Recognize that many characteristics are inherited from parents.
	LS3.A.2d	Describe that patterns in traits shared between offspring and their parents, or among siblings, provide evidence that traits are inherited
	LS3.B.2a	Identify that differences in traits exist between parents and offspring
	LS3.B.2b	Identify that differences in traits exist between siblings
	LS3.B.2c	Explain that different organisms vary in how they look and function because they have inherited different information
	LS3.B.2d	Explain that patterns of differences in traits between offspring and their parents, or among siblings, provide evidence that inherited traits can vary
Crosscutting Concept Assessment Target(s)
CCC1	Use similarities and differences in patterns to sort and classify designed products
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides data on variation of a trait among offspring from a set of parents:
Presents the data graphically (4.1.1, LS3.A.2, and CCC1)
Interprets the range of variation among the offspring (4.2.1, LS3.B.2, and CCC1)
Identifies the patterns/relationships in the variation between parents and the offspring (4.2.2, LS3.B.2, and CCC1)
Task provides a scenario showing several sets of parents and their offspring in a given population:
Presents the data graphically (4.1.1, LS3.B.2, and CCC1)
Identifies patterns in the data and can describe relationships between individuals (4.1.1,LS3.B.2, and CCC1)
Determines the range of variation for a particular trait (4.2.3, LS3.B.2, and CCC1)
Predicts traits in offspring between two individuals in the population (4.2.3, LS3.B.2, and CCC1)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Traits are inherited from the parents
Offspring share similarities if they inherited the same information for a given trait from the same parents
Some traits show minor variation from parents to offspring, others show wide variation
Different individuals of a species have different genetic information
Different genetic information in individuals in a species accounts for different traits shown in organisms
Siblings have different combinations of genetic information from the same parents, leading to differences in observable traits
Common Misconceptions
Note that the list in this section is not exhaustive.
Only beneficial traits are passed on from the parents.
New traits arise only out of need.
Offspring are always a combination of both parents; traits of the offspring are a range of traits from both parents.
Additional Assessment Boundaries
None listed at this time.
Additional References
3-LS3-1 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/3-LS3-1%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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3-LS3-2 Heredity: Inheritance and Variation of Traits
Students who demonstrate understanding can: 
Use evidence to support the explanation that traits can be influenced by the environment.
[Clarification Statement: Examples of the environment affecting a trait could include normally tall plants grown with insufficient water are stunted; and, a pet dog that is given too much food and little exercise may become overweight.]
	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.
Use evidence (e.g., observations, patterns) to support an explanation.
	LS3.A: Inheritance of Traits
3. Other characteristics result from individuals’ interactions with the environment, which can range from diet to learning. Many characteristics involve both inheritance and environment.
LS3.B: Variation of Traits
3. The environment also affects the traits that an organism develops.
	Cause and Effect
Cause and effect relationships are routinely identified 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.
6.1	Ability to construct explanations of phenomena
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.
6.1.1	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
6.2.2	Ability to use data to support or refute an explanatory account of a phenomenon
Disciplinary Core Idea Assessment Targets
	LS3.A.3a	Describe that traits can be influenced by the environment
	LS3.A.3b	Describe that inherited traits vary between organisms of the same type
	LS3.A.3c	Describe that some traits result from the combination of inherited information and environmental influence
	LS3.A.3d	Describe environmental factors that can influence traits
	LS3.B.3a	Describe that the environment can affect the traits an organism develops
	LS3.B.3b	Describe that traits can be variable due to environmental conditions
	LS3.B.3c	Use reasoning to connect evidence and support an explanation about environmental influence on inherited traits in organisms
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 data comparing appearance of a trait under different conditions:
Makes a quantitative and/or qualitative conclusion regarding the relationships between dependent and independent variables (6.1.1, LS3.A.3, and CCC2)
Describes how the evidence allows for the distinction between causal and correlational relationships (6.1.1, LS3.A.3, and CCC2)
Task provides data on different plant heights in the same species of plant with different amounts of a particular variable:
Student correctly uses scientific concepts, principles, theories, and big ideas to explain how the evidence supports a conclusion about environmental influence on traits (6.1.2, LS3.B.3, and CCC2)
Task provides a model about how the environment can influence a trait:
Uses scientific models to construct an explanation of a phenomenon (6.1.3, LS3.B.3, and CCC2)
Uses models to represent their explanation (6.1.3, LS3.B.3, and CCC2)
Task provides data to describe the impact of the environment on a particular trait under different conditions:
Uses data to support an explanatory account of a phenomena (6.2.2, LS3.A.3a, LS3.B.3, and CCC2)
Uses data to refute an explanatory account of a phenomena (6.2.2, LS3.A.3a, LS3.B.3, and CCC2)
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.
Diet and nutrient availability
Exposure to abiotic factors (water, sunlight, chemicals, etc.)
Activity level
Learned responses
Comparing two ecotypes of the same species
Change in species composition of a community
Common Misconceptions
Note that the list in this section is not exhaustive.
The environment cannot impact genetically determined traits.
Organisms can consciously change their phenotypes to better survive in a given environment.
Additional Assessment Boundaries
None listed at this time.
Additional References
3-LS3-2 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/3-LS3-2%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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3-LS4-1 Biological Evolution: Unity and Diversity
Students who demonstrate understanding can: 
Analyze and interpret data from fossils to provide evidence of the organisms and the environments in which they lived long ago.
[Clarification Statement: Examples of data could include type, size, and distributions of fossil organisms. Examples of fossils and environments could include marine fossils found on dry land, tropical plant fossils found in Arctic areas, and fossils of extinct organisms.] [Assessment Boundary: Assessment does not include identification of specific fossils or present plants and animals. Assessment is limited to major fossil types and relative ages.]
	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.
	LS4.A: Evidence of Common Ancestry and Diversity
Some kinds of plants and animals that once lived on Earth are no longer found anywhere. (Note: moved from K-2)
6. Fossils provide evidence about the types of organisms that lived long ago and also about the nature of their environments.
	Scale, Proportion, and Quantity
Observable phenomena exist from very short to very long time periods.
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.
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
4.2.4	Ability to consider limitations of data analysis
Disciplinary Core Idea Assessment Targets
	LS4.A.1a	Identify that fossils represent organisms that lived long ago
	LS4.A.1b	Identify that some fossils represent organisms that lived long ago, but the lineages became extinct and have no modern counterparts
	LS4.A.2a	Describe the relationships among fossils of organisms that lived long ago and their modern counterparts
	LS4.A.2b	Describe the relationships between types of fossils and the environments where their modern counterparts are found
	LS4.A.2c	Describe the relationships between the fossils of organisms and the environments in which the ancient organisms lived
	LS4.A.2d	Describe the relationships among fossils of organisms, the environments in which the ancient organisms lived, and the current environments where the fossils are found
Crosscutting Concept Assessment Target(s)
CCC3 	Identify phenomena that represent time periods from the very short to the very long
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides data about fossils of organisms whose lineages have become extinct:
Provide evidence for the extinction of the lineages (4.2.1, LS4.A.1, and CCC3)
Task provides data about fossils of an extinct organism and its modern counterpart:
Describes similarities and differences between the fossil organism and the modern counterpart (4.2.1, LS4.A.2, and CCC3)
Task provides data about fossils that are found in seemingly unexpected environments, based on the type of fossilized organism:
Identifies the relationship between the types of fossils and the environments in which the fossilized organisms lived, and by extension, how environments on Earth have evolved over time (4.2.2, LS4.A.2, and CCC3)
Task provides data about the distribution of similar fossils; the fossils in one location support an evolutionary lineage that leads to extant organisms, but the fossils in another location support an extinction of the lineage:
Identifies the factor, such as a change in the environment, that might have caused one lineage to flourish, while the other lineage became extinct (4.2.2, LS4.A.2, and CCC3)
Task provides a data set with fossil evidence such as bones:
Identifies limitations of the evidence, such as the inability of the fossils to characterize certain details of the organism’s appearance or physiology (4.2.4, LS4.2, and CCC3)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Fossils of different species including plants, animals, and insects
Fossils of extinct organisms that are no longer present today
Fossils of organisms that have modern counterparts
Size of fossil organisms vs. size of modern counterparts
Distribution of fossil organisms
Substrates in which fossils are found
Fossils found in unexpected places
Common Misconceptions
Note that the list in this section is not exhaustive.
Except for periodic mass extinction events, extinction is very rare.
Most of the species of organisms that lived in the past are still present today.
All species appeared at the same time and still exist today.
Environmental conditions have stayed largely the same throughout the history of the earth.
Environmental conditions have changed in the past, but are no longer changing.
Additional Assessment Boundaries
None listed at this time.
Additional References
3-LS4-1 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/3-LS4-1%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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3-LS4-2 Biological Evolution: Unity and Diversity
Students who demonstrate understanding can: 
Use evidence to construct an explanation for how the variations in characteristics among individuals of the same species may provide advantages in surviving, finding mates, and reproducing.
[Clarification Statement: Examples of cause and effect relationships could be plants that have larger thorns than other plants may be less likely to be eaten by predators; and, animals that have better camouflage coloration than other animals may be more likely to survive and therefore more likely to leave offspring.]
	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.
Use evidence (e.g., observations, patterns) to construct an explanation.
	LS4.B: Natural Selection
1. Sometimes the differences in characteristics between individuals of the same species provide advantages in surviving, finding mates, and reproducing.
	Cause and Effect
Cause and effect relationships are routinely identified 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.
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 a quantitative and/or qualitative explanation 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
	LS4.B.1a  	Identify that variations in characteristics exist between individuals of the same species
	LS4.B.1b  	Identify that individuals of a species with a beneficial variation of a trait may have an advantage over other individuals for survival
	LS4.B.1c  	Identify that individuals of a species with a beneficial variation of a trait may have a reproductive advantage
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 a data set or graphical display showing character variation in a species/population:
Constructs an explanation based on the data about character variation within the group (6.1.1, LS4.B.1, and CCC2)
Task provides a data set or graphical display showing character variation in a species/population:
Describes an advantage that character variation may confer on an individual (6.1.2, LS4.B.1, and CCC2)
Describes an advantage that character variation may confer on a species (6.1.2, LS4.B.1, and CCC2)
Task provides a model of character variation in a species/population:
Uses a model or representation to explain the advantages/disadvantages of variation on individual survival and reproduction (6.1.3, LS4.B.1, and CCC2)
Uses a model or representation to explain the cause-and-effect relationship between the variation and the environment (6.1.3, LS4.B.1, and CCC2)
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.
Within a species, there is variation in characteristics or traits.
Some variants are better suited to a given environment and increase the likelihood of an individual’s survival.
Individuals with some variants are more likely to survive/find mates/reproduce.
Variation is important for species survival.
Variation can be genetic or environmental, but must be genetic to be inherited.
A change in environment can lead to a change in which variants are better suited to survive and reproduce.
Common Misconceptions
Note that the list in this section is not exhaustive.
New traits arise because they are required for survival.
Sudden environmental change is required for evolution.
New traits are always beneficial to an organism.
Only beneficial traits are passed on.
Additional Assessment Boundaries
None listed at this time.
Additional References
3-LS4-2 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/3-LS4-2 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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3-LS4-3 Biological Evolution: Unity and Diversity
Students who demonstrate understanding can: 
Construct an argument with evidence that in a particular habitat some organisms can survive well, some survive less well, and some cannot survive at all.
[Clarification Statement: Examples of evidence could include needs and characteristics of the organisms and habitats involved. The organisms and their habitat make up a system in which the parts depend on each other.]
	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).
Construct an argument with evidence.
	LS4.C: Adaptation
1. For any particular environment, some kinds of organisms survive well, some survive less well, and some cannot survive at all.
	Cause and Effect
Cause and effect relationships are routinely identified 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.
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
	LS4.C.1a	Identify characteristics of a given particular environment that permit the survival of some organisms but not others
	LS4.C.1b	Identify characteristics of a particular organism that might affect survival in an environment
	LS4.C.1c	Evaluate the degree to which a habitat meets or does not meet the needs of an organism
	LS4.C.1d	Describe that how well an organism can survive in an environment depends on how well the environment meets the needs of an organism
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 a real-world scenario involving an organism and its habitat:
Constructs an argument, containing a claim, evidence/data, and reasoning, about how the characteristics of the organism and its habitat affect survival (7.1.1, LS4.C.1, and CCC2)
Task describes a real-world scenario with evidence/data and reasoning:
Completes the argument by selecting the appropriate claim about how the characteristics of an organism and a habitat affect survival (7.1.1, LS4.C.1, and CCC2)
Task provides evidence to support a claim that the characteristics of an organism and its habitat in a real-world scenario affect survival:
Explains why the evidence/data is or is not relevant and sufficient to justify the claim (7.1.2, LS4.C.1, and CCC2)
Task provides a list of evidence/data to support a claim that the characteristics of an organism and its habitat in a real-world scenario affect survival:
Identifies relevant, valid, and/or reliable pieces of evidence/data from the list provided to support the claim (7.1.2, LS4.C.1, and CCC2)
Task provides multiple pieces of evidence/data from different sources (such as science journals, news reports, fiction books) to support claim(s) about how the characteristics of an organism and its habitat in a real-world scenario affect survival:
Identifies which arguments are best supported by evaluating whether the evidence/data is sufficient and reliable or not (7.1.2, LS4.C.1, and CCC2)
Task provides claim(s) about a real-world scenario involving an organism and its habitat and various arguments based on different numbers of pieces of relevant evidence/data:
Identifies which arguments are best supported by evaluating the differing strengths of the arguments based on the number of sources (of similar strength and reliability) of relevant evidence/data (7.1.2, LS4.C.1, and CCC2)
Task provides a claim about a real-world scenario involving an organism and its habitat and a piece of evidence/data about how the characteristics of the organism and habitat affect survival:
Provides reasoning to explain how the evidence/data supports the claim (7.1.3, LS4.C.1, and CCC2)
Task provides a list of arguments with the same claim but different justifications about how the characteristics of an organism and its habitat in a real-world scenario affect survival:
Applies scientific concepts to select the argument with the most convincing and appropriate justifications in support of the claim (7.1.3, LS4.C.1, and CCC2)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Availability of air, water, sunlight, and soil
Temperature
Availability of food, shelter, and space
Presence of competitors or predators
Presence of animals which help with reproduction (e.g., pollination)
Behavioral adaptations, like living in groups and hibernation
Physical adaptations, like camouflage, webbed feet, and fur
Basic needs for air, water, nutrients, heat/light, shelter, etc.
Common Misconceptions
Note that the list in this section is not exhaustive.
Living organisms can alter their characteristics to survive in any particular habitat.
Living organisms can change their needs in response to a change in habitat.
Characteristics of organisms are random and unrelated to function, habitat, or survivability.
Additional Assessment Boundaries
None listed at this time.
Additional References
3-LS4-3 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/3-LS4-3%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
[image: ]
3-LS4-3 Biological Evolution: Unity and Diversity
California Science Test—Item Specifications

Page 28

3-LS4-4 Biological Evolution: Unity and Diversity
Students who demonstrate understanding can: 
Make a claim about the merit of a solution to a problem caused when the environment changes and the types of plants and animals that live there may change.
[Clarification Statement: Examples of environmental changes could include changes in land characteristics, water distribution, temperature, food, and other organisms.] [Assessment Boundary: Assessment is limited to a single environmental change. Assessment does not include the greenhouse effect or climate change.]
	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.
	LS2.C: Ecosystem Dynamics, Functioning, and Resilience
1. When the environment changes in ways that affect a place’s physical characteristics, temperature, or availability of resources, some organisms survive and reproduce, others move to new locations, yet others move into the transformed environment, and some die.(secondary)
LS4.D: Biodiversity and Humans
2. Populations live in a variety of habitats, and change in those habitats affects the organisms living there.
	Systems and System Models
A system can be described in terms of its components and their interactions.
Connections to Engineering, Technology, and Applications of Science
Interdependence of Engineering, Technology, and Science on Society and the Natural World
Knowledge of relevant scientific concepts and research findings is important in engineering.


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.
7.2 	Ability to compare, evaluate and critique competing 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.
7.2.1 	Ability to evaluate arguments about a natural phenomenon based on scientific concepts, principles, and big ideas
7.2.3 	Ability to evaluate competing perspectives/claims using reasoning and evidence
Disciplinary Core Idea Assessment Targets
	LS2.C.1a	Identify changes in a place’s environment that can cause problems for the existing plants and animals living within that area
	LS2.C.1b	Recognize how changes in a given environment can allow some organisms to survive and reproduce better than others
	LS2.C.1c	Recognize how changes in a given environment can cause some organisms to move to new locations
	LS2.C.1d	Recognize how changes in a given environment can cause some new organisms to move into the transformed environment
	LS2.C.1e	Recognize how changes in a given environment can cause some organisms to die
	LS4.D.2a	Describe how changes in a habitat can affect the organisms living there
	LS4.D.2b	Observe the effects of a solution to a change in a habitat on the organisms living there
	LS4.D.2c	Predict the effects of a solution to a change in habitat on the organisms living there
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 several proposed solutions to an identified environmental problem that impacts the plants and animals along with arguments about why they would work:
Evaluates which of the provided arguments are scientific arguments (7.2.1, LS2.C.2, and CCC4)
Task provides a proposed solution to an identified environmental problem that impacts the plants and animals along with several arguments about why it would work:
Evaluates the weaknesses and strengths of the provided arguments (7.2.1, LS2.C.2, and CCC4)
Task provides several proposed, competing solutions to an identified environmental problem that impacts the plants and animals:
Evaluates the competing solutions and selects the most appropriate one(s) given certain criteria and constraints (7.2.1, LS2.C.2, and CCC4)
Task provides a proposed solution to an identified environmental problem that impacts the plants and animals:
Describes possible evidence and reasoning that can be used to explain what makes it a good solution (7.2.3, LS2.C.2, and CCC4)
Describes possible evidence and reasoning that can be used to explain why it is not a good solution (7.2.3, LS2.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.
Changes in physical characteristics, e.g. environment, resulting from natural disasters and human construction
Variations in temperature throughout the year
The availability of resources, such as food, water, and sunlight
The ability to interact with the rest of the population in the area
The introduction of a new competitive species
The loss of a keystone species
Common Misconceptions
Note that the list in this section is not exhaustive.
Scientific evidence and reasoning cannot predict the most appropriate solutions.
Environmental changes can always be reversed.
Environmental changes are always completely positive or completely negative.
Additional Assessment Boundaries
None listed at this time.
Additional References
3-LS4-4 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/3-LS4-4%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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4-LS1-1 From Molecules to Organisms: Structures and Processes
Students who demonstrate understanding can: 
Construct an argument that plants and animals have internal and external structures that function to support survival, growth, behavior, and reproduction.
[Clarification Statement: Examples of structures could include thorns, stems, roots, colored petals, heart, stomach, lung, brain, and skin.] [Assessment Boundary: Assessment is limited to macroscopic structures within plant and animal systems.]
	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).
Construct an argument with evidence, data, and/or a model.
	LS1.A: Structure and Function
2. Plants and animals have both internal and external structures that serve various functions in growth, survival, behavior, and reproduction.
	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.
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
	LS1.A.2a	Identify the internal or external structures of selected plants and their primary functions
	LS1.A.2b	Identify the internal or external structures of selected animals and their primary functions
	LS1.A.2c	Describe how the functions of internal and external structures of plants support survival/growth/behavior/reproduction
	LS1.A.2d	Describe how the functions of internal and external structures of animals support survival/growth/behavior/reproduction
	LS1.A.2e	Describe how different structures work together as part of a system to support survival/growth/behavior/reproduction
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 particular plant/animal structure:
Constructs an argument, containing a claim, evidence/data, and reasoning about how the function of the structure supports survival/growth/behavior/reproduction (7.1.1, LS1.A.2, and CCC4)
Task provides an incomplete argument about how the function of a particular plant/animal structure supports survival/growth/behavior/reproduction:
Completes the argument about how the function of a particular plant/animal structure supports survival/growth/behavior/reproduction (7.1.1, LS1.A.2, and CCC4)
Identifies the correct claim that was missing from the argument about how the function of a particular plant/animal structure supports (7.1.1, LS1.A.2, and CCC4)
Task provides evidence to support a claim that the function of a particular internal or external structure supports survival/growth/behavior/reproduction:
Explains why the evidence/data is or is not relevant and sufficient to justify the claim (7.1.2, LS1.A.2, and CCC4)
Provides correct reasoning to explain how the evidence/data support the claim (7.1.3, LS1.A.2, and CCC4)
Task provides a claim that the function of a particular internal or external structure supports survival/growth/behavior/reproduction:
Identifies relevant, valid, and/or reliable piece(s) of evidence/data that support the claim (7.1.2, LS1.A.2, and CCC4)
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 that the function of a particular internal or external structure supports survival/growth/behavior/reproduction:
Evaluates the strength of the arguments based on how reliable the sources of the evidence/data are (7.1.2, LS1.A.2, and CCC4)
Evaluates the strength of the arguments based on the number of sources (of similar strength and reliability) of relevant evidence/data (7.1.2, LS1.A.2, and CCC4)
Task provides a list of arguments with different justifications for a claim(s) about how the function of a particular structure supports survival/growth/behavior/reproduction:
Applies scientific concepts to correctly select the argument with the most convincing and appropriate justification (7.1.3, LS1.A.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.
Structure and/or function of the following:
· Thorns
· Stems
· Roots
· Colored petals
· Heart
· Stomach
· Lung
· Brain
· Skin
Common Misconceptions
Note that the list in this section is not exhaustive.
All plants have similar structures with similar functions.
All animals have structures and functions like those found in humans.
Additional Assessment Boundaries
None listed at this time.
Additional References
4-LS1-1 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/4-LS1-1%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
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4-LS1-2 From Molecules to Organisms: Structures and Processes
Students who demonstrate understanding can: 
Use a model to describe that animals receive different types of information through their senses, process the information in their brain, and respond to the information in different ways.
[Clarification Statement: Emphasis is on systems of information transfer.] [Assessment Boundary: Assessment does not include the mechanisms by which the brain stores and recalls information or the mechanisms of how sensory receptors function.]
	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.
Use a model to test interactions concerning the functioning of a natural system.
	LS1.D: Information Processing
2. Different sense receptors are specialized for particular kinds of information, which may be then processed by the animal’s brain. Animals are able to use their perceptions and memories to guide their actions.
	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
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
	LS1.D.2a	Explain that different types of sensory receptors detect specific types of information in an animal’s environment
	LS1.D.2b	Describe that sensory receptors send information about the surroundings to the brain
	LS1.D.2c	Describe that information that is transmitted to the brain by sensory receptors can be processed immediately as perception of the environment and/or stored as memories
	LS1.D.2d	Describe that immediate perceptions processed by the brain or stored memories of perceptions influence an animal’s actions or responses to factors in the environment
	LS1.D.2e	Describe that different types of sensory information lead to different types of responses
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 model of an animal receiving information through one or more types of sensory receptors, processing the information in the brain, and responding to the information:
Labels the components of the model (2.1.1, LS1.D.2, and CCC4)
Selects components of the model to illustrate and explain the process (2.1.1 LS1.D.2, and CCC4)
Describes the relationships between components in the model to explain the processes (2.1.1, LS1.D.2, and CCC4)
Analyzes the provided model and correctly identifies relationships (e.g., different sensory inputs cause different responses) among the different components of the system (2.2.1, LS1.D.2, and CCC4)
Provides a reasoned explanation about how components of the model transfer information to produce a response (2.2.1, LS1.D.2, and CCC4)
Explains the reception-and-response process that the provided model is trying to convey (2.2.2, LS1.D.2, and CCC4)
Makes a reasonable prediction of an animal’s response that is aligned with the provided model (2.2.2, LS1.D.2, and CCC4)
Task provides an incomplete model of information transfer showing one or more animals receiving, processing, and responding to information:
Completes the model (2.1.1, LS1.D.2, and CCC4)
Explains the process of information transfer (2.1.1, LS1.D.2, and CCC4)
Task provides a context of an animal receiving information through one or more types of sensory receptors, processing the information in the brain, and responding to the information:
Generates a model that represents information transfer in the animal example provided (2.1.1, LS1.D.2, and CCC4)
Uses labels and/or representations to explain the mechanisms/predict the processes involved in the reception and response process (2.1.3, LS1.D.2, and CCC4)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Pain
Temperature
Pressure
Touch
Sight
Sound
Taste
Smell
Hibernating 
Migrating 
Engaging in courtship behavior
Sweating and/or panting 
Shivering 
Blinking 
Chasing prey
Determining food preferences
Avoiding predators
Caring for young
Common Misconceptions
Note that the list in this section is not exhaustive.
The brain is not involved in reflexive reactions to stimuli.
Animals respond to all stimuli in the same way.
Additional Assessment Boundaries
None listed at this time.
Additional References
4-LS1-2 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/4-LS1-2 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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5-LS1-1 From Molecules to Organisms: Structures and Processes
Students who demonstrate understanding can: 
Support an argument that plants get the materials they need for growth chiefly from air and water.
[Clarification Statement: Emphasis is on the idea that plant matter comes mostly from air and water, not from the soil.]
	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.
	LS1.C: Organization for Matter and Energy Flow in Organisms
3. Plants acquire their material for growth chiefly from air and water.
	Energy and Matter
Matter is transported into, out of, and 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.
7.1	Ability to construct scientific arguments
7.2	Ability to compare, evaluate and critique competing 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.
7.1.2 	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
7.2.2 	Ability to respond to critiques from others by probing reasoning and evidence, and revising the argument
7.2.3 	Ability to evaluate competing perspectives/claims using reasoning and evidence
Disciplinary Core Idea Assessment Targets
	LS1.C.3a 	Identify materials plants need for growth, including air and water
	LS1.C.3b 	Identify that change in mass or height supports the claim that plants obtain materials needed for growth from air and water
Crosscutting Concept Assessment Target(s)
CCC5	Identify that matter is transported into, out of, and within systems
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides a claim about the materials needed for plant growth:
Identifies evidence that should be collected to support the claim (7.1.2, LS1.C.3a, and CCC5)
Task provides a claim and data from an experiment on plant growth:
Identifies how the data support the claim about the relationship of soil and plant growth (7.1.2, LS1.C.3b, and CCC5)
Task provides data collected during a study of materials needed for plant growth:
Identifies a claim about plant growth that can be supported by the data (7.1.3, LS1.C.3a, and CCC5)
Describes the reasoning that links the evidence/data to the claim (7.1.3, LS1.C.3b, andCCC5)
Task provides two or more different perspectives about the materials required for plant growth:
Evaluates competing perspectives using the data provided (7.2.3, LS1.C.3b, and CCC5)
Environmental Principles and Concepts
EP4: The exchange of matter between natural systems and human societies affects the long-term functioning of both.
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Oxygen gas is part of air.
Oxygen is produced in photosynthesis.
Water is in air or in soil.
Molecules of water are used in photosynthesis.
Plants increase in mass.
Plants increase in height.
Common Misconceptions
Note that the list in this section is not exhaustive.
Plants absorb soil.
Increasing water levels always increases plant growth.
Plants do not need air (or gases in the air) to survive.
Additional Assessment Boundaries
None listed at this time.
Additional References
5-LS1-1 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/5-LS1-1 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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5-LS2-1 Ecosystems: Interactions, Energy, and Dynamics
Students who demonstrate understanding can: 
Develop a model to describe the movement of matter among plants, animals, decomposers, and the environment.
[Clarification Statement: Emphasis is on the idea that matter that is not food (air, water, decomposed materials in soil) is changed by plants into matter that is food. Examples of systems could include organisms, ecosystems, and the Earth.] [Assessment Boundary: Assessment does not include molecular explanations.]
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

	Developing and Using Models
[bookmark: _GoBack]Modeling in 3–5 builds on K–2 models and progresses to building and revising simple models and using models to represent events and design solutions.
Develop a model to describe phenomena.
Connections to the Nature of Science
Science Models, Laws, Mechanisms, and Theories Explain Natural Phenomena
Science explanations describe the mechanisms for natural events.
	LS2.A: Interdependent Relationships in Ecosystems
3. The food of almost any kind of animal can be traced back to plants. Organisms are related in food webs in which some animals eat plants for food and other animals eat the animals that eat plants. Some organisms, such as fungi and bacteria, break down dead organisms (both plants or plants parts and animals) and therefore operate as “decomposers.” Decomposition eventually restores (recycles) some materials back to the soil. Organisms can survive only in environments in which their particular needs are met. A healthy ecosystem is one in which multiple species of different types are each able to meet their needs in a relatively stable web of life. Newly introduced species can damage the balance of an ecosystem.
LS2.B: Cycles of Matter and Energy Transfer in Ecosystems
1. Matter cycles between the air and soil and among plants, animals, and microbes as these organisms live and die. Organisms obtain gases, and water, from the environment, and release waste matter (gas, liquid, or solid) back into the environment.
	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
	LS2.A.3a 	Trace energy flow and biomass transfer in a food web from plants to animals to decomposers
	LS2.A.3b 	Identify nutrients required to support plant life
	LS2.A.3c 	Identify the role of decomposers as organisms that recycle the nutrients stored in animals/plants back into the environment (usually into the soil)
	LS2.A.3d 	Describe the interconnected relationships between organisms in a food web
	LS2.A.3e 	Model the flow of energy and the transfer of biomass between organisms in a food web
	LS2.B.1a 	Identify how matter cycles between the atmosphere, living things, and soil
	LS2.B.1b 	Describe how newly introduced organisms affect the cycling of matter/flow of energy among the original plants, animals, decomposers in the ecosystem
	LS2.B.1c 	Describe how changes in a previously stable environment affect the matter flow/energy cycle among the original plants, animals, decomposers in the system
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 model of a food web:
Identifies the producers/consumers/decomposers in the ecosystem (2.1.1, LS2.A.3, and CCC4)
Describes the role of producers in the ecosystem (2.1.1, LS2.A.3, and CCC4)
Describes the flow of energy from one trophic level to another within the food web (2.1.1, LS2.A.3, and CCC4)
Describes the cycling of matter in the food web (2.1.1, LS2.A.3, and CCC4
Completes the model (2.1.1, LS2.A.3, and CCC4)
Identifies evidence for relationships represented among different components of the food web (2.1.3, LS2.A.3, and CCC4)
Task provides a model of a food web with a newly introduced species:
Interprets model to predict impact of introduction of new species (2.1.1, LS2.B.1, and CCC4)
Selects the explanation/prediction the provided model is trying to convey (2.1.3, LS2.B.1, and CCC4)
Environmental Principles and Concepts
EP3: Natural systems proceed through cycles that humans depend upon, benefit from, and can alter.
EP4: The exchange of matter between natural systems and human societies affects the long-term functioning of both.
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Trophic levels (biomass, energy availability)
Food web interactions
Ecosystem responses to abiotic change
A geochemical cycle
Food pyramid
Introduction of a new species
Common Misconceptions
Note that the list in this section is not exhaustive.
Soil is the primary source of energy for plants.
Dead things do not have energy/nutrients and do not have value to an ecosystem.
Small changes to an ecosystem only have small impacts.
Additional Assessment Boundaries
None listed at this time.
Additional References
5-LS2-1 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/5-LS2-1 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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